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Metoauyeckoro komiuiekca (YMK) no cnenunansHOCTH.
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BBEAEHHUE

Metoauueckiue — peKOMEHJAIMU  COACPKHUT  JlabopaTopHble  paboTHI,
BBIIIOJIHAEMbBIE CTyA€HTaMu 1o creuuaigpHocTsM  15.02.10 Mexarponuka u
poboTorexnuka (mo otpaciaMm), 15.02.18 Texaudeckas DdKCIUlyaTaluss u
oOciy)kiuBaHHE POOOTH3UPOBAHHOTO IMPOU3BOJICTBA (IO OTpacisiM) MpPU H3yUYEHUU
Kypca "®u3ndecKkue OCHOBBI JIEKTPOHUKH .

OcHoBHasl 3a7aya JaHHOIO LKKJA Ja0OpaTOPHBIX pabOT — MPENOCTaBUTH
CTYZAEHTaM BO3MOKHOCTb NMPAKTUYECKU W3YYHUTh IMOIYINPOBOAHUKOBBIE MPUOOPHI U
UHTETPAJIbHbIE MHUKPOCXEMBI, a TaK)K€ IpPOCTEHIlNE YCTpOWCTBa Ha UX OCHOBE.
CryneHTsl JOJDKHBI HPUOOPECTH HABBIKM PAOOTHI C 3JIEKTPOHHBIMU CXEMaMH U
3aKpENUTh MaTepual, U3y4eHHbII TEOPETUYECKH.

Jliia Gosiee TIyOOKOTro M3y4EeHMsI MaTepualia CTYAEHTHI J0Ma J0 BBIIOJIHEHUS
JabopatopHoil pabOThl TPOU3BOASAT MpPEIBAPUTEIBHBIE PAcueThl M TMOCTPOCHUS.
Kaxxnplii cTyneHT mnojydaeT MHAMBUAyaldbHOE 3anaHue. JlabopaTophas pabora B
3HAYUTENbHON CTETEeHU SIBISIETCA TPOBEPKOW MPEABAPUTENHHO BBITIOJHEHHOTO
3aganus. [Ipu oTCyTCTBHM AOMAITHETO 3aJaHus BBHIOJHEHUE Ja00paToOpHOil paboThI
HeleJIeco00pa3Ho.

JU1st IpOBEpKX 3HAHMM CTYAEHTOB Iepe] JIabopaTopHOU pabOTOM MPOBOIUTCS
KOJUTOKBUYM Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB, IOMEIICHHBIX B TOCOOHH.

Oco0oe BHHMaHUE€ TMpU BBINOJIHEHUU JIA0OpAaTOPHBIX paboOT yaAensercs
Pa3BUTHIO HABBIKOB palbOTHI C 3JEKTPOHHBIM OCHMILIOrpadoM.

[locne BbIMONHEHHS  JAOOPaTOPHOM  pabOTBI  CTYAEHTHl  COCTaBISIOT
UHAMBUAYyaJIbHbIE OT4YeThl. OTYeThl CcoAepKaT Kak pe3yibTaTbl I[POBEPKU
UHAMBUAYAIbHBIX 33JaHUN, TaKk M Pe3yibTaTbl OOLIMX OSKCIEPUMEHTAIbHBIX
UCCIICIOBAHUM.

OBIINUE PEKOMEHJIALIMU K BITOJIHEHUIO JIABOPATOPHbLIX PABOT

IMopsiok BeINOTHEHUST padoT

[Tepen BoimoHEHUEM PAOOT BCE CTYNCHTHI IOHKHBI U3YUUTh TIPABUIIA TEXHUKU
0€30macHOCTH TPUMEHUTENBHO K Ja00paTOpUU MPOMBIILICHHON 3JEKTPOHUKH, IS
Yero MpernoiaBaTesieM MPOBOIUTCS MHCTPYKTaX. KpaTKkuii HHCTPYKTaXK MPOBOJIUTCS
TaK)Ke Ha KaKJIOM 3aHSATHH.

[Ipu moaroToBke K 1a00paTopHOi paboTe HEOOXOIUMO:

1) O3HAaKOMHUTBCS C €€ COACp)KAHWEeM M, IONb3YsICh PEKOMEHIOBAaHHOMN
JUTEPATYPOH W KOHCIIEKTOM JICKIIUH, HW3YYHTh TEOPETHUYCCKUE TIOJIOKCHHS, Ha
KOTOPBIX Oazupyercs padoTa;

2) BBINOJIHUTH TPEIBAPUTEIBHBIE pACUYEThl U TOCTPOCHHUS, YKa3aHHBIC B
3aJlaHuU ISl CBOETO BapHaHTa,

3) u3yunth cxemy JabOpaTOpHOM YCTAHOBKM U TPOAYMaTh METOAHUKY
BBITIOJIHEHUS TA00PaTOPHOM pabOTHI;

4) OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI.



[lepen BbINOJHEHHEM KaX[0W J1aOOpaTOpPHOW pabOThl HEOOXOIUMO CHATh
KOJUIOKBUYM U MPEACTABUTH OTYET MO Npeapaynieil padore. Bornpocs! KOJIIOKBUyMa
COCTaBJICHBI HA OCHOBE KOHTPOJIBHBIX BOIPOCOB TTOCOOMS.

[Ipu BBITIOTHEHUH TAOOPATOPHON pabOTHI HEOOXOAUMO:

1) o3HakoMHTbCA C pabOYMM MECTOM, MPOBEPUTH HAIWYHE HEOOXOTUMBIX
npuOOPOB M COEAMHUTEIBHBIX MPOBOIOB,;

2) IpOBEPUTH MOJIOKEHHUE CTPEJIOK SIEKTPOU3MEPHUTENBHBIX MPUOOPOB U €CIIN
TpeOyeTcsl, YCTAaHOBUTh Ha HYJb; MPUOOPHI ¢ HECKOJIBKUMH MpEAeIaMi U3MEPECHHUS
BKJIFOUUTH HA HAMOOJIBIIIUNA MPEET;

3) npousBecTr COOPKY CXEMBI;

4) mociie paspelleHus NpernojaBaresss BKIOYUTh MUTAHHE W MPUCTYIUTh K
BBITIOJIHEHUIO Pa0OTHI;

5) B Hauaje KaXXJIOTO OIMbITA, U3MEHSS HAIPSIKEHUS U TOKU B JOIYCTHUMBIX
npenenax, KaueCTBEHHO OLIEHUTh XapaKTep 3aBHUCHUMOCTH, a 3aTeéM IPOHU3BECTU
TpeOyemble u3MepeHus. [Ipu CHATMM XapaKTEepUCTUK HAAO0 O05S3aTelIbHO CHSTH
KpaitHue Touku. Hanbompliee 4ncio u3aMepeHuil clieyeT Npou3BOJUTh Ha y4acTKax
PE3KOro U3MEHEHHsI HAaKJIOHA XapaKTePUCTHK, a Ha JIMHEHHBIX y9acTKaX HE3aBUCHUMO
OT WX MPOTSHKECHHOCTH JOCTAaTOYHO CHUMATh IO TPH TOYKH. XapaKTEPUCTUKU
CTPOSITCSI HETIOCPECTBEHHO BO BPEMsI IIPOBEICHUS IKCIIEPUMEHTA;

6) B xoz1€ pabOTHI U M0 €€ OKOHYAHUIO MMOJTYYEHHBIE JTaHHbIE MPEACTABIIATH Ha
MIPOBEPKY IMPEIO/IaBaTelto;

7) cxeMy pa30upaTh TOJBKO IMOCIE MPOBEPKU IMpeErnojaBaTesieM pe3yIbTaToB
omnbITa (mepes pa3dopKkoi He 3a0yAbTE BHIKIIIOUUTH UCTOYHUK MUTaHU!),

8) 0 OKOHYaHUU paOOTHI TPUBECTHU B MOPSIIOK paboyee MeCTo.

Ogopmnenue omuemos no 1abopamopHviM pabomam

B oruere pomxkHa ObITH cOpMylIHpoBaHa LEIb MPOBEACHHOW pabOThI U
MPEICTABIICHBI CIEIYIOLUIME MaTEPUAIIbL:

1) cxembl 3KCIEPUMEHTOB;

2) pacyeT 33JaHHOTO BapHAHTA,

3) paccuuTaHHBIC XapaKTePUCTUKH u MIOJITBEP K TAIOIITHE 170
IKCIIEPUMEHTAIbHBIE XapaKTEPUCTUKH, IOCTPOCHHBIE B OJJHUX OCSIX KOOPAMHAT;

4) cpaBHUTENbHBIE TAOIUIBI SKCTIEPUMEHTAIIBHBIX U PACYETHBIX JaHHBIX;

5) Bce ocTalbHbIE SKCIIEPUMEHTAIbHbBIE XapaKTEPUCTUKH;

6) 00paboTaHHBIC OCITUIIIOTPAMMBI;

7) BBIBOABI (@HAIM3 SKCIEPUMEHTAIBHBIX JaHHBIX, BHAAa KPHUBBIX, MPUUYUH
MOTPEIIHOCTEN U T.1.).

Otuer odopmisieTcss 4YepHUIAMH WIM IIAPUKOBOM  pyukoil. Cxemsl
BBIUCPUMBAIOTCS KapaHAamoM. ['padukud CTpOSTCS Ha JHCTaX MIITUMETPOBOU
Oymaru KapaHJalioM M BKJIEHBalOTCA B oT4eT. OT4eT MOXKET OBITh HameyaTraH Ha
TIpUHTEpE.

OnbITHBIE TOYKM MOTYT HMETh pa3Opoc. DKCHepUMEHTalbHBIE KpPUBBIE
POBOST TUIABHO, MAaKCHUMAaJIbHO MPUOMIMKAs K AKCIEPUMEHTAIbHBIM ToukaMm. Ha
rpaukax NpPUBOAAT Ha3BaHUE, 0003HAYAIOT, K KaKOMY OIBITY OHM OTHOCSITCS, U
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YKa3bIBAIOT TOCTOSIHHBIE BEJIMYMHBI, OIpEnessioniiue yciaoBus ombiTa. Ha ocsx
KOOPJIMHAT HAJ0 00s3aTeNIbHO yKa3aTh, KaKas BEJIMYMHA TI0 HUM OTJIOKEHA, B KAKHX
CAVHHUIIAX OHA W3MEpSAETCS, W HaHecTH AeneHus. lleHa nenmeHus DoDKHA OBITH
yA0OHOU 17151 pabOTHI.
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Puc. 1. OOuwmit Buj 1abopaToOpHOTO KOMILIEKCA

HepequL MOI[y.TI@I\/'I BXOOAIINX B ITUKJI «PU3NYECKUE OCHOBBI QJICKTPOHUKN.
Omnucanus HCCIICAYCMBIX MOI[yJ'ICfI IMPHUBCACHBI B COOTBCTCTBYIOIINX J'Ia60paTOpHBIX
pa60TaX U TEXHUYECKOM OMNHCaHUM KoMIuiekca. Onucanue MOI[yJ'ICfI, HCIIOJIB3YyCMbIX
AJI1 IUNTaHus, UI3MCPCHUA U T. . IPUBCIACHO HUIKC.

Mooyne numanus cmenoa

Monyne nutanusi crenga (MIIC) mpennasHaduen st BBoja TpexdazHOTo
HarnpspkeHus: 380B u3 cetu B 1abopaTOpHBIA KOMIUIEKC, 3alIUThl KOMIUIEKCA OT
TOKOB KOPOTKOIO 3aMbIKaHMSI M MOJAYM CHJIOBBIX M MAJIOMOIIHBIX HAIPSKCHUN
MATaHWs HA MOAYJIM CTEH/IA.

Monaynb CONEpKUT aBTOMATUUECKUU TPEXIOMIOCHBIA BhIKItOUarenb QF1,
BTOPUYHBIN UCTOUYHHUK MUTAHUS HaNpspkeHusiMu =15 B u + 5B MaioMOUHbIX nenei
MOJIYJIEH.

Ha nuueBor wacth mmMeeTcs MHAMKANMA IOJAa4d CUJIOBOTO HAIPSDKEHUS 110
dazam A, B u C, a Takke MaJOMOIIHBIX HapspKeHuid nutanus +5B, +15B u —15B.
Kpome 3Toro Bo3mM0KHbI KOHTPOJIb M M0/1a4a MAJOMOIIHBIX HANPSIKEHUHN C JINLEBOU
naHes I (BBIBEICHBI COOTBETCTBYIONINE THE3/Ia HATTPSDKEHUH M 00IIIETo MPOBOJIA).



Mooynve « Munnuamnepmempuiy u « Bornommempuoy

N3mepurensHbli  Moaynbs  «MuummamnepMeTpe»  MO3BOJSET  U3MEPHUTH
CTPEJIOYHBIMU TTPUOOpPAMU MarHUTOSJIEKTPUUYECKOTO THIA JBa Toka (mpubopamu Al
u A2). JlnanazoHsl U3MEPEHUI NPUOOPOB MPUBEAEHBI B Ta0. 1.

Tabmmma 1
Haumenosa JlnanazoH u3MepeHus Knacc Tounoctu
HUE Mprudopa
PAl 0...0,1; 1; 10; 100 MA 15
PA2 0...0,1; 1; 10; 100 MA 15

N3mepurtenbHblii MOAYIb «BOABTMETPBD» MO3BOISET U3MEPUTH CTPEIOYHBIMU
npuOopaMu MarHUTORJIEKTPUUECKOTO TUMA JIBa HanpsbkeHus (mpubopamu Al u A2) ¢
npenenamu n3mepenus 0...2 Bu 0...20 B u xnaccom Tounoctu 1,5.

Mooyne « DyHKYUOHAIbHBIU 2eHepamop»

Monaynb GyHKIIMOHAIBHOTO TeHepaTropa IpeAHAa3HA4YeH IS IOJTYYSHHUS
HU3MEPUTEIbHBIX CUTHAJIOB PA3JIMYHON (POPMBI, YACTOTHI U AMIUIUTY/IHI.

Ero ocHoBHbIe  (YHKIIMU: TEHEpalds CUTHAJOB  CHHYCOWJAIBHOM,
PSIMOYTOJILHON 1 MUII000pa3Hoit (hOPMBI.

[IpenycMoTpeHa BO3MOXKHOCTh PETYJIUPOBAHUS YaCTOTHI M aMIUIUTYIbI
CUTHajJa, CMEIIEHWE CHTHAJIOM IIOCTOSHHOTO HAIpsOKCHUS W PEeryJHpOBaHHE
CKBaXXHOCTH. J[Mama3zoH yacToT pa3out Ha cemb nekain: 0,5y — 1MI', BcTpoeHHBIM
4aCTOTOMEP MOJKET OBITh MCITOJIB30BaH I U3MEPEHHS YaCTOThI BHEIIHETO CUTHAsIa
no IMIm.

MakcumanbHasi aMIuIMTya BBIXOAHOTO curHania 2,7-3B.

Ilepen nHavamom mnabopaTopHOM pabOThl Ha (PYHKIIMOHAILHOM T€HEpAaTOpe
TyMOJIep CKBOXKHOCTH TIEPEKIIOYUTh B TIOJNOKEHHE «BBIKII», pydKy CMemeHus
BBIBECTH B KpailiHee JIEBOC TMOJIOKEHHE M BO BpeMs JIabopaTOpHBIX padOT HE
U3MCHSTh.

OnekmpoHHblil ocyunloepagp

Jlnst  mpoBedeHUsT  JTaOOpAaTOPHBIX  pabOT HEOOXOAMM  JIBYXKaHaJbHBIN
ocumnorpad, Hanpumep GOS-620, C1-117.

DJEeKTPOHHBIN ocIuuiorpad mpeaHa3HAYeH M 3alKuCy WM HaONMIoIeHus Ha
9KpaHEe »JJICKTPOHHO-ITYYEBON TPYOKHM W3MEHCHHU SJEKTPUUYCCKUX CHUTHAJIOB BO
BpEMCHH, a TakkKe JUII M3MEPEHUS PAa3JIMYHBIX JJICKTPUYCCKUX BEITUYMH.
CrpykrypHas cxema ociruuiorpadga GOS-620 npuBeeHa Ha puc. 2.



BBXO1 00 606566
2V
o
O% GOS-653G/ GOS-658G
BXOf. 100
ATTEHIOATOP ey
YCWMTENDL &
ex. 100 %) CXEMA
4 1| 1 I
| — [T \
CXEMA BbUJENEHAA Ly
cHrHARA carnan KOMMYTATOP KAHATIA AT > \ /LI
CHHXPOHU3ALIAM BEPT, —P
1 ”"w’_—’w“ BEPTWKANLHOMO ;
4
BX0A.2(Y) J
IPEABAPHTENBHbIA "
ATTEHIOATOP o TNOTVHECKAR L ‘r
8x.2(Y) =2
y
> YoAMTETD . oA
N =2 o
3 > 4
CUTHAT KOMMYTATOR KAHARA
mmgmm CHIPOHIALYA CHHPOHIRALIM BXOA Z
AL >
o2
WCTOMHUK
BLICOKOND
< HANPSOKEHKA
<
CWHAN X L
L i
BXORL1 N | OKOHESHBIA >
» EHEPATOP TEHEPATOP KOMMYTATOP KAHANA | yowumens v
—O4+—O0—> CHHPOHYBALMN CHHXPORMITYIECOB PAIBEPTIMA g
R >
BXOML2
CUTHAN
o] SAMYCKA
CUHXPOBXOR BHE v 3 ) I S — S
4 GOPMHPOBATENb TEHEPATOP MHTARUA NUTAHMA
WMITY/IbCOR JAMYCKA: PA3BEPTIONB
CETb
O KATMEPATOR
{ I 28104
ETh MMTAHUS

Puc.2. Ynpomennas ctpykTypHas cxema ocimuiorpada GOS-620

Ocuumnorpad GOS-620 3T0 ABYXKaHAJIBHBIA OCHMILIOTpad CO BCTPOEHHBIM
MHOTO(YHKIIMOHANIbHBIM TeHepatopoM. [lonmoca mpomyckanus ocuuuiorpaga 20
MI'1, MmakcuManbHass 4yBCTBUTEIbHOCTH | MB/men, MuHuManbHbI KO hUIIHMEHT
pa3Béptku 0,2 Mkc/men. Bo3amoxkHO ycraHoBieHue BpemeHu paszBeptku 100 uc/men
npu pactsokke B 10 pa3. Ocmwutorpad umeer 6-groiiMoByto (12,5 cm)
MPSIMOYTOJIBHYIO 3JIEKTPOHHO-TYYEBYIO TPYOKY C KpaCHOM BHYTPEHHEH IIKAJIOMN.

Ha puc.3 nokazana nuneBas nanenb ocuuiuiorpadga GOS-620 ¢ o6o3HaueHuEM
OpraHOB yIIPaBJICHUS.
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Puc.3 — JluneBas nanens ocumorpada GOS-620



Tabnuma 3. Haznauenne o003HaueHUH Ha JIMIIEBOM MaHETH ocuiiorpada

POWER Brikiroyarenb ceTeBOro MUTaHUA
INTEN SIPKOCTh

TRACE JIy4

TRACE ROTATION [TOBOPOT JIVUA

FOCUS ®OKYC

ILLUM [IOJJCBETKA

CAL KAJIUBPATOP

VERTICAL POSITION [TOJIOXKEHUE I10 BEPTUKAJIU
VOLTS/DIV BOJIbT/JIEN

VAR [UIABHO

PULLX5MAG TSHYTH JULS1 YBEJIUYEHUS B 5 PA3
CHI CH2 KAHAJI1 KAHAJI2

AC/DC [TOCTOSHHBIN/ITEPEMEHHbBIN
GND 3EMJIS

ALT/CHOP/ADD [IOIIEPEMEHHO/ITOOYEPEJITHO/CYMMA
INV NHBEPCHSI

HORIZONTAL POSITION  TIOJIOXXEHUE 10 TOPU30OHTAJIN
x10 PACTSDKKA B 10 PA3

TRIGGER LEVEL VPOBEHB 3AITYCKA

TRIGGER ALT CJIOKEHUE CUTHAJIOB CUHXPOHUBALIMN
MODE PEXXUM

SOURCE NCTOYHUK

SLOPE [TOJISIPHOCTH

TV-V TB CTPOKU

TV-H TB KAJIPBI

FREQUENCY YACTOTA

RANGE JIMATIABOH

FUNC ®OPMA CUTHAJIA

AMPLITUDE AMIUINTY IA

PULL DC-OFFSET

TAHYTH IIOCTOAHHOE CMEIIEHUE

[Ipy npuMeHEeHMHM [BYXKaHAJIbHOTO ocuM/UIOrpada BO3HHUKAET ONACHOCTh
KOPOTKHX 3aMbIKaHUM B cCXeMe 4epe3 JiBa MPOBOJA BXOJIOB, CBSI3aHHBIX C KOPITYCOM
ocrmuiorpada. Ocumorpad 1omKeH OBITH CIEIMaIbHO MOATOTOBJICH K padoTe Ha
crerne. CeTeBoi MHYp cleAyeT MOIKII0YaTh TOJIBKO B 3a3€MIICHHYIO PO3ETKY.

Ot ocumiuiorpada B UCCIETYyEMYIO CXeMY JOJDKEH UATH TOJIBKO OJWH MPOBOI,
CBSA3aHHBIM € KOpPHycoM «.L». DTOT mpoBOJ HEOOXOIMMO COXpaHHUTh B Kabele,
npeIHa3HaYeHHOM JUIsl U3MEpPEHUs] MEHbIINX HanpspkeHuid. [Ipu sTom oba curnana
OyAyT WU3MEpAThCS OTHOCUTENIBHO TOYKH, K KOTOPOW TMOACOEAMHEH KOPILyC
ocuiorpada («L»).

AHANIOTHYHO, CUTHAJI BHEITHEH CHHXPOHHW3AIUU JOJDKEH IMOJaBaThCsl HA BXOJ
BHEIIHEW CHHXpPOHM3AIMM OJHUM TIpoBoaoM. I[Ipum »TOoM curHanm mnomaercs
OTHOCHUTEJILHO TOYKH, K KOTOPOU MOJKIIOYEH KopIyc ociuiorpada («Ly»).

OTU peKOMEHJaluu SIBISAIOTCA 00s3aTeNbHBIMU. VX HEBBIIIOJIHEHUE MOXKET
IPUBECTHU K BBIXOJY U3 CTPOS MOJYJIEH KOMILIEKCA.

HenocpeacTBenHoe BKIIOYEHHE OCIHUIIOrpada OCYIIECTBIACTCA HaXaTHEM
kHonku (6) POWER. Ilpu ero BKJIIOYEHHOM COCTOSIHUU 3aropaercsi uHaukarop (8).
PerynupoBka spkoctm u (okyca H300paKeHUsT Ha OSKpaHe ocuuuiorpada
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ocymectBisiercss BpamieHuem pydek (2) INTEN u (3) FOCUS cooTBETCTBEHHO.
N3mMeHeHne HakJIOHAa U300paXeHUs 1O TOPU3OHTAIM, T.€. PEryJIUpOBKa
n300pakeHusI, mapauieabHo JuHuaM mkaisl - (4) TRACE ROTATION.

Knemmer (8) CHI u (20) CH2 siBnsitoTcst BXOJIaMH KaHAJIOB 1 U 2, B pexxume X-
Y — BxoaHbIe kKaHabl X U Y-0C€il COOTBETCTBEHHO.

[Tepexmtouarens pesxknma Bxoao ycunutens (10)(18) AC-DC-GND umeet tpu
nonoxkenusi: AC - 3aKkpbITBId  BXOJ — T[IOKa3bIBA€T TOJBKO MEPEMEHHYIO
cocrapisitonylo; DC - OTKpBITBIH BXOJ — TIOCTOSHHYIO U TEPEMEHHYIO
cocrapisitonyo; GND — Bxon ycuiurtens OTKIIOYAeTCs OT MCTOYHMKA CUTHalIa U
3a3eMIISIeTCSI.

JluckpeTHoe n3MeHeHne maciTada mo ocu X s 1 u 2 kananoB ot 5 MB/nen
no 5 B/nen B 10 nuamazonax ocymectBisercs peryistopamu (7)(22) VOLTS/DIV
(BOJIBT Ha JCJICHHE) COOTBETCTBEHHO, ¢ nenuteneM 1:10 ot 50 mB/nen no 50 B/nen.
[InaBHOe wu3MeHeHue mnpouszBoauTcs pyukoit (9)(21) VARIABLE. Korma pyuka
BBITAHYTA (PEXUM X5 pa3) MPOUCXOIUT JAOMOTHUTEIBHOE YBEINUYECHUE aMIUIUTY/IbI B
S pas.

B kanane 2 Takke MOXHO OCYIIECTBIISITh HHBEPTUPOBAHUE CUTHAIA HaXKaTHEM
kHomnku (16) INV CH2.

banancupoBky kaHanoB 1 ¥ 2 MOHO BBINOJHATH C MOMOIIBIO PETYIATOPOB
(13) CH1 u (17) CH2 DC BAL. PerynupoBka moJIOKEHUSI JTydeil 00enx KaHaJoB MO
BepTukanu ocymectBiusiercs pyukamu (11) m (19) POSITION (mosoxxenwue)
COOTBETCTBEHHO.

Jlyist HaOro/IeHusT Ha 9KpaHe ocuuiuiorpada ogHOro Ui OJTHOBPEMEHHO JIBYX
curHanioB wucnonbdyercs (14) VERT MODE nepexmtouatens pexum paOOThI
ycwurens B nonoxkenusx: CH 1 — Ha skpane Habmonaercs curnan kanana 1; CH 2 —
curtHan kanana 2; ALT — Ha skpaHe HaOMIOAAIOTCS M300paKEHUs CUTHAJIOB 000MX
kaHanoB; ADD — Ha skpaHe HaOmrojaeTcsl ajnreOpanivyeckas cymMMa WM Pa3HOCTh
(mpu Haxxatuu kHonku CH 2 INV curnanos kananoB 1 u 2. [Ipu 3ToM, KOrga KHOIKa
(12) ALT/CHOP otxaTa B IBYXKaHAJIbHOM pEXUME, PEKUM pabOThl KOMMYTaTOpa
BBIOMpAETCS aBTOMAaTUUYECKU UCXOMS U3 TOJIOKEHUS pyuku Bpemsi/nen. [Ipu Haxxatuu
Ha KHOMKY KOMMYTATOp MPUHYAUTEIHHO MEPEKITI0UACTCS B PEKUM MOMIEPEMEHHBIMN.

Pexumbl cunxponuzanuu (23) SOURCE

CH 1 — Pa3BepTka CHHXpPOHU3HPYETCSI CUTHAJIOM C nepBoro kanana; CH 2 —
Pa3BepTka cuHXpoOHU3MpyETCAa curHaioM co Broporo kanana; LINE — Pazeéptka
cunxponuzupyetcs ot cety; (23) EXT(EXT HOR) — Bxos BHElIHEH CUHXpOHHU3ALUN
U JUIsl IOIa4M MCCIIEyEMOr0 CUTHaJIa HEMOCPEICTBEHHO HAa BXOAHOM YCHIIUTENb X.
UToOBI HCIIOIB30BaTh ATOT BXOJ IEPEKIIOYMTE BBIKIIOYATETh (23) B IMOJOKCHUE
EXT. Ins Bxoma cunxpoHmzauuu ucnoisibdyiite Bxogq EXT TRIG IN na 3aaneit
MaHeNu;

(27) TRIG.ALT — Pa3BepTka Moo4YepeiHO CHHXPOHU3UPYETCS CUTHAJIOM C -
ro U 2-TO KaHaJOB.

(26) SLOPE — Ilepekiovaresb MOJISIPHOCTH CHHXPOHU3UPYIOIIETO CUTHAJA.
"+" —pa3BEPTKM CHUHXPOHU3UPYIOTCS MOJOKUTEIBHBIM MEpPEnajoM HUCCIEAyEMOTO
curHana; "-" Pa3BEPTKU CUHXPOHUBUPYIOTCS OTPHUIATEIBLHBIM IE€peraioM
HCCJIEyeMOr0 CUTHAIA.
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(28) LEVEL — BsiOop ypoBHS HCCIEIyeMOrO0 CHIHajga, IPH KOTOPOM
MPOUCXOJIUT 3aIyCK Pa3BEPTKH.

(25) TRIGER MODE Bb160p pexumMa padOThI 3aITyCKa pa3BepPTKHU:

AUTO ecnu HeT curHajia CUHXpPOHHM3alMU WU OH MeHble 25 I'l, pa3BepTka
nepexoauT B aBTokoisieOarenbHbl pesxknm; NORM pa3BepTka 3amyckaercsl TOJIBKO
IIPU HAIMYUU BXOAHOro curdaia; TV-V cuHXpoHu3auus no BEpTHKAIM (10 Kaapam);
TV-H cunxpoHu3anus 1o ropu3oHTam (Mo cTpokam). B 1ByX mocineaHux pexumax
MOJIIPHOCTH CUTHAJIA A0JIKHA ObITh OTPUIIATEIHHOM.

Oprassl ynpaBiieHUs pa3BEPTKON

(29) BPEMA /IAEJI ycranaBnuBaeT ko3¢ duiueHT pa3Béptku oT 0,2 MKc/aen
no 0,5 c/nen 20 crynensimu. Ilpu mepeBoje B mojiokeHue X-Y oOecreunBaeTcs
HaOmoienne ¢puryp Jlncaxky.

(30) SWP.VAR - IlnaBHas peryiupoBka Kod(pQHUIMEHTa pa3BEPTKH C
MEePEKPHITHEM 2,5 pa3a B KaXkJOM MOJIOKEHUHU MEPEKITI0YaTEeNsl BpeMsi/ae.

(32) POSITION — ITepemeriienre n300paxkxeHHs 11O TOPHU30HTAIIH.

(31) x10 MAG — VBennueHue cKopocTr pa3BepTku B 10 pas.

Octumiorpad GOS-620 Takxke COACPKUT BCTPOSHHBIN (DYHKIIMOHATBHBIH
renepatop (1) CAL Beixox kanuOpaTopa 2 B u wacroroit 1 k'

I'mesno (15) GND wucnonp3yeTcs IS JOMOJHUTEIBHOTO IOJAKIIOUCHHS
3azemiienusi. (HE UCIIOJIB3YETCA???).
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METOIAMYECKHNE YKA3AHMS K ITPOBEJJEHNIO JIABOPATOPHBIX PABOT

PABOTA Nel
HNCCIEAOBAHUE INOJ0B, HEYIIPABJISAEMOI'O BBINIPAMUTEJIA U
HAPAMETPUYECKOI'O CTABUJIM3ATOPA

Heab padoTsl
N3yyenne XapakTepuCTUK U MApPaMETPOB [JMOJOB — BBIIPSIMUTEIbHBIX,
[HoTTKH, CTAaOUIUTPOHOB U CBETOAUOMAOB. (O3HAKOMJIEHHE C MPUMEHEHUEM
BBINIPSIMUTENBHBIX JAHOJOB B HEYIPABISIEMBIX BBIPSAMUTENSAX, CTAOUIUTPOHOB B
napamMeTpUYecKUX CTa0WIM3aTOpax TMOCTOSHHOTO HAaNpsDKeHHs, CBETOJUO/OB B
WHUKAaTOpax.

Onucanue 1a0OPATOPHOM YCTAHOBKHU

[Ipu BbIONHEHHH PAOOTHI MCHOJB3YIOTCS CIEAYIOIINUE MOAyIH: «Juoasn»,
«MummamMnepmeTpb, «BoabTMETPBI», a TAKXKE JIBYXKaHAJIbHBIN ocuuuiorpad.

Ilepenusass  ma"enb  MOZIYJIA | ons |
«Anonpn» npencrasieHa Ha puc.l. Ha
HEWW TpuUBEEHA MHEMOCXeMa W Muranme
YCTAHOBJIEHBl KOMMYTHUPYIOIIUE H ® -~
SA1
pEryJINpYIOIINE 3JIEMEHTBL. Ha +o-
Boikn - RH R6
MHEMOCXEME MU300paKEHBbI: N
BBIPSIMUTENBHBIA Mo VDI, auon s X1 X2 xa X6 x8
I
Ilortkm VD2, cBerognon VD3, P L e 0° Ve o
I
ctabunutpoH VD4, mOTEHIHOMETP L
LA
RP1 png w3MeHeHUST MOIaBaecMOIO v@b
I
HanpsokeHusi, pe3uctop Ru = 150 Ow, 0 o ! VD1 VD2 vD3 | VD4
u OaIaCTHBIHA pesucrop H‘ o I . AR
RO =1.1 kOm. Pesucrop Ru Lo ®
HUCIIOJIb3YCTCsI B Ka4eCTBE ™
OTPaHUYMBAIOIIETO TOK MPHU CHSTUU H
I Rw
XapakTepUCTUK W B Ka4yCCTBEC X” o o A
COIIPOTHUBJICHUS Harpy3kKu IIpu T i -i X14 X15
UCCIIEIOBAHUU BBITIPSMUTESL. X1z Xx13
. /
[Tepexntouatens SAl mnpeaHazHaueH
JUISL BKJIFOYEHHUS [EPEMEHHOTO WU Puc.1. JluuieBast naneab MOYJIst
MOCTOSTHHOT'O HaIpsHKeHUs «JAnoamm»
(MOJIOKUTETHLHOTO 158105

OTPULIATEIBHOr0), a TakXke BbIKIoYeHuss nutanus monyis. Ilynt R =10 Om
CIIy’KUT JJIs OCHMILIOrpapupoBaHMs CUTHAJIA, IPONOPLUOHAIBHOIO TOKY YEpEe3 IO,
Ha mnepenneill maHenu pa3MmelleHbl TakKe THe3[a JUIsl OCYLIECTBIEHUS BHEIIHHMX
coeaunenmit (X1 - X15).

[lutanue MOIyNA OCYHIECTBISIETCS OT HWCTOYHHUKOB NEPEMEHHOTO U
IOCTOSIHHOTO ~ HampspkeHuss *15B.  Jlng mojauM  MOCTOSHHOTO — HAIPsDKEHUS
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HCO6XO,III/IMO BKJIFOUHUTH aBTOMAaTHYECKUN BBIKIHOUYATEIb MOAYJIs IIUTaHWA CTCHA.
3az[aH1/Ie H METOAUICCKHUE YKA3aHUA

1. IlpenBapurenbHOE TOMAIIHEE 3aJaHUE:

a) I3y4uTh TeMy Kypca «[lomynpoBoIHUKOBbIE THOABI» U CONEPKaHUE JaHHON
paboThl, OBITH TOTOBBIM OTBETUTH HAa BCE KOHTPOJIbHBIE BOTIPOCHI;

0) Mmoap3ysach MHeMocxeMod (puc.l) HayepTUTh CXEMbl IS TPOBEICHHS
HKCIIEPUMEHTOB, IEPEUHUCICHHBIX B JJAOOpAaTOPHOU paboTe;

B) IIOCTpOMTH B MacmTabe BpEMEHHBIE JMarpaMMbl IEPEMEHHOIO
CUHYCOMJIaJIbHOTO HAIpPSDKEHHS HA BXOJE UBX, BBIIPSMIICHHOTO HANpsKEHHUS UH,
aHOJHOTO TOKAa 1a M HaNpsDKEHWs Ha BEHTWIE ua . AMIUIMTyAHOe 3HayeHue Um
BXOJHOTO TI€PEMEHHOI0 HANpPSDKEHUs B3SATh M3 TAaOJIMIBI BapHaHTOB. BeHTHib
CUUTATh UICATHHBIM;

r) s uaeanu3upoBaHHoil BAX cTaOWiIMTpoHa MOCTPOUTH JIMHUIO HAarpy3KH,
€Clli  HampsHKEHHUE cTabunm3anuu crabumutpona  Uct = 6,8 B, ero
muddepeHIManTbHOEe COMPOTHBIICHNUE 17T HAa YYacTKe CTaOWIM3aIlMi PaBHO HYIIIO,
HanpspkeHue nutanus Un — B COOTBETCTBUHM C TaOnwiei BapuaHTOB. OmpenenuThb
TOK [0 yepe3 GatacTHBIN pe3ucTop;

1) A7 CBETOAMOA OMPEACIUTh BEIUYHHY OanacTHOTO COMpOTHBIEHHUS RO,
€clii MaKCHUMaJIbHO BO3MOXKHBIM TOK uepe3 cBeToauon Imax = 10MA, moporosoe
HanpspbkeHue cseroauoaa UQ = 2B, nanpsoxenue nutanuss Un — B3STh U3 TaOJIUIbI
BapHaHTOB.

2. DKCIEpUMEHTAIBHOE
UCCJIEJOBAaHUE BBIIPSIMUTEILHOTO TUOJA! + - lﬂl

a) cooparth CXeMy IS T mA —
UCCJICIOBaHMS BBIIPSAMHUTEIHLHOTO AHOAA Pl *,’ ]
Ha MOCTOSSTHHOM Toke (puc.2). Coequnuth  =15B [
nepemMplukor rHe3ga X2, X3. [ns Y. J<V> Y/ vo1
U3MEpPEHHs] aHOJHOTO TOKa BKIIIOUUTH )
MHOTOTIPEIeITbHBIHI MUJUTHAMTIEPMETP - °
(Momynb  «MmuIUIHAMIIEPMETPBI»)  HA Puc.2. Cxema ayist uccriejoBaHust
npeaene x1000 (makcumanbhbiii Tok 100 BBINPAMUTEIBHOIO 11M0/1a Ha
MA) Mexay THesmamu X1, X10. as ITOCTOAAHHOM TOKE

U3MEPEHUS  AHOJHOTO  HaIpPSKECHUS
Mexay THesmamu X4, X14 BKIIOUUTH ABYXMNPEACIbHBIA BOJBTMETP (MOIYIh
«BonbT™MeTphl») Ha npenene 2B, npu OONBIIMX HANPSXKEHUSIX MEPEHTH Ha Mpeael
20B. Ilepexmtounts TymOsep SA1 B monoxkeHue «+»;

0) CHATb MO TOYKAM BOJBTAMIEPHYIO XapaKTEPUCTUKY BBIIPSIMUTEIBHOTO
IA0Jla Ha TMOCTOSTHHOM Toke. [l »toro mnoreHimoMerpoM RP1  u3MeHSTH
HaIpsHKEHUE Ha BXoje, pukcupyst aHoaHbld TOK la u aHomHoe Hampspbkenue Ua Ha
muone VDI. BAX cHumarh cHavama i TOpsIMOM, a 3aTeM OOpaTHOM BETBH,
yCcTaHOBUB mepekmodarenb SAl Ha «-». [Ipu cmeHe BeTBU HE 3a0BITh U3MEHHTH
NOJIIPHOCTh MUJIMAMIIEPMETPA U €r0 Npeea u3MepeHust!
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[Io mocTpoeHHO# BONBT-AMIEPHON XapaKTEPUCTHKE OINPEACIUTh OCHOBHBIE
napamMeTpel  amoja:  moporoBoe  Hampspkernwme — UO,  mmddepenmmanpHOe
CONPOTHUBJIEHUE I, 00paTHBIN TOK [00p, nmpsmMoe naaenue HanpskeHue Ua max npu
MaKCHMaJbHOM aHOJHOM Toke la max;

B) coOpaTb cxeMmMy [UIsl HCCIEAOBaHWS BBIIPSIMHUTEIBHOTO JMOJa Ha
NEPEeMEHHOM TOKe C uenbio monydeHuss BAX nuoma Ha skpane ocumuiorpada
(puc.3). Hna storo ycrtanoButh TymMOnep SAl B monoxenue «Boikm». Pyuky
noteHomerpa RP1 ycTtaHOBUTH B mosnoxkeHue R
«0». Bxog CH2(Y) ocummiorpada noaxitouuTh o N
k myHty Rm (raesmo X13), a xopmyc t+—— CH1(X)
ocuiiorpaga «L1» coeuHUTH ¢ THe3q0M X12. 7 RP1

~12B [ \/ vp1

Bxox CHI1(X) ocmwmiorpada MNOIKIIOUATH K
roe3ny X4. Ilpm o>TOM  mepexmroyaresnb .
pa3BepTku  ocruuiorpadga  JIOMKEH — OBITh -

O——¢
nepeBesieH B nosioxkenue X/Y. IlogaTe nutanue -

— nepekirouarenb  SAl  ycTaHOBUTH B

 E—
A

L CH2(Y)
MOJIOKEHUE «~». CBETSNIYIOCS TOUKY Ha dKpaHe
ocryuiorpada IOMECTUTh B Hadajao KOOPAUHAT. Puc.3. CxeMa IS HCCIIEIOBAHMUS
Bpamare pyuky mnoreHumomerpa RP1 - no BBIIPSAMUTEIFHOTO MO/ Ha
nojoxkeHust «S». 3apucoBatb BAX auona, IIePEMEHHOM TOKE

OIIPEAETUTh MacIITa0bI 10 TOKY U HANPSKEHUIO;

I') ONPEAEIIUTH MO OCHMIIOrpaMMe NapamMeTphl AUO0/1a: TOPOrOBOE HAIIPSKEHUE
U0, nuddepeHunonbHOe CONPOTUBIICHHE 1, 00paTHBIA TOoK [00p, mpsiMoe MajieHue
HanpspkeHrne Ua max Ipu MakCUMajdbHOM aHOAHOM Toke la max. CpaBHUTBH C
napamMeTpaMH OINpPEAeSIEHHbIMU B 1.2 0, OOBACHUTH NPUUUHY Pa3Inyuil;

3. DKCHEPUMEHTAJIBHOE HCCIEIOBAHUE OJHOIOIYIIEPUOIHOIO BBIIPSIMUTEIS
Ha AMOJE:

a) coOparb cxemy BbIIpsAMUTENS (puc.3) — 3TO HE TOTpeOyeT HUKAKUX
nepexyroueHuit Ha moayie. IlepekitouaTens pa3BepTku ocuuiuiorpada nepeBecTy Ha
BPEMEHHYIO pa3BEpPTKy. YCTaHOBUTb CHHXPOHM3alMi0 OT ceTtd. Ha skpane
ocumsuiorpada Brl yBuauTe ocumisiorpaMmbl aHOJHOTO TOKa 1a M HAIpsDKEHUS Ha
JMOJIE ua;

0) uccaenoBaTh BBIIPSIMUTENb, 1711 ’TOI0 YCTAHOBUTH HA BXOJIE€ HAMPSKEHUE C
ammumtygoit Um, yka3aHHOM B TaOnuie BapuaHTOB. M3MepeHue HampsKeHus
MPOU3BOJIUTH TIPU MoMoinu orusuiorpada, noakaouns Bxogq CH2 ocummiorpada k
rHe3ny X10. Kanan CHI1 ocuwuiorpadga moaxiounTh K THe3ay X13, a kopmyc
ociuiorpada « Ly - k rHezny X12.

CHATH OCIMJUIOTpaMMBbI HanpspkeHus Ha nuoze ua (Bxoa CH2) octmmiorpada
MEPEeKITIOYNTh K THe3ny X4) u anomHoro toka ia (Bxoxg CHI1 ocuumiorpada yxe
NoJIKJItoueH K rHe3ny X13, a kopmyc ocumsmiorpada «L» yxe COeIUHEH ¢ THE30M
X12). Tlepexmounth ocuuiuiorpad B AByxkaHaidbHBIM pexkuMm (Dual). 3apucoBats ¢
’KpaHa ocuuiuiorpada BpeMEHHbIE AMAarpaMMbl CUTHAJIOB JIpyr noi ApyroM. CHSTb
OCLIIJIJIOTpaMMy HamNpsbKeHUs Ha Harpyske uH. g storo xopmyc ocuumiorpada
HNOJKIIOYUTh K THe3ny X4, a Bxox kanama CH2 x ruesny X1 (ume 3alynbte
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OTPEJEIUTh MAcIITa0bl 110 TOKY U HaINPSKEHUIO!).

4. DkcniepuMeHTallbHOE uccienoBanue aunonaa [loTTku:

a) coOpatb cXeMy TUIS
uccnenoBanus  aumoxa  IllorTkm  Ha " . _Rn
MOCTOSTHHOM Toke (puc.4). Jlist 3Toro
yCTaHOBUTH TymMOsep SAl B mosoxxeHue
«Bbikm». Pyuky mnorteHumomerpa RP1 -45p [ RP1 ’ <
YCTAHOBHTH B MOJOKeHHE  «O». U, J(VD SZ M
CoenuHuTh nepeMblukoi rue3na X4, XS. -
JAns  u3MepeHuss  aHOAHOTO  TOKa - o
BKJIIOYUTH MHOTONPEIEIIbHBIN
Muuamnepmerp  (Moayis  «Mwuu-
amrnepmeTpb») Ha npexene  x1000
(makcumaneHbii Tok 100 MA) mexay
rHezgamu X1, X10. [Ing u3mMepeHus aHOJHOTO HaIpSHKEHUS MEXIY THe3gamu X2,
X14 BKJIIOUHUTH ABYXIPEACIbHBIA BOJBTMETP (MOAYIh «BoabTMeTphl») Ha mpenene
2B, npu OosblIUX HanpspkeHusx nepeity Ha npenen 20B. [lepeximounts TymOmIep
SA1 B mojioxxeHue «+»;

0) CHATH MO TOYKAM BOJbTAMIEPHYIO XapakTepuctuky nuona IllorTtku Ha
MOCTOSTHHOM Toke. Jlns srtoro moteHuuoMerpoM RP1 u3MeHsTh HampspkeHue Ha
BXxoj€e, (pukcupys aHoaHbIA TOK la u anoaHoe Hanpsbkenne Ua Ha auone VD2, BAX
CHATh CHavajla JJid MpsIMOM, a 3aTeéM OOpaTHOM BETBU, YCTAHOBUB IEPEKIIOYATEINb
SAT Ha «-». IIpu cMeHe BeTBU HE 3a0bITh U3MEHUTH MOJSPHOCTh MUJUIMAMIIEPMETPA
Y €ro mpeaen uMepenus!

[Io mocTpoeHHON BOJIBT-AMIIEPHOM XapaKTEPUCTUKE ONPENEIUTh OCHOBHBIE
napameTpbl nuoaa Llortku: moporoBoe Hampsbkenue UO, muddepeHnmanbHoe
CONMPOTHUBJIEHUE I, 0OpaTHbIN TOK 00p, mpsimoe najgeHue Hanpsbkenre Ua max npu
MaKCUMAJIbHOM aHOAHOM Toke [a max. CpaBHUTH ¢ mapaMeTpaMu BBIIPSIMUTEIBHOTO
Aauona,

Puc.4. Cxema misa
UCCIEeI0BAHUS JUOIA
IIIoTTKHN HaA TOCTOSHHOM

5. DKCniepuMeHTAIbHOE UCCIEA0BaHNE CTAOUITUTPOHA:

a) cobparh cxemy ISl MccienoBaHus cradmwmtpoHa VD4 Ha mepeMeHHOM
Toke (puc.5). YcranoBuTh TymOnep SAl B
nojio’keHue «BBIKI»Y, PYdKy MOTEHIIMOMETpa
RP1 ycrtanoButh B nonoxeHue «0», COETUHUTD s cHix
nepeMblukor rHe3ga X8, X9. Bxox CH2(Y) RP1
ociyuiorpada MOAKIYUTE K IIYHTY R ~12B D SZVD4
(rue3mo X13), a kopmyc ocuumiorpada «L»

coenuHuTh ¢ THe3goM X12. Bxonx CHI(X) w

ociiuiorpada MmoAKIYUTh K THe3ay X6. [Ipu o -

3TOM MIEPEKITIOYATEINb pa3BepTKH M CH2(Y)
ocimiuiorpada J0JDKEH OBITh TIEPEBENICEH B

nonoxenne  X/Y. Ilomare  muranne  — Puc.5. CxeMma JuIst HCCIIEN0BAHUS
IIEPEKIII0YaTENb SA1 YCTaHOBUTH B CTaGHINTPOHA
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HOJIOKEHUE «~». CBETAILYIOCS TOUKY Ha dKpaHe ocuuiuiorpada noMecTUTh B Ha4ajo
KoopauHat. Bpamare pyuky noreHuuomerpa RP1 1o monoxenus «5». 3apucoBatrh
BAX crabunutpoHa, onpeaeanTs MacIITaObl 10 TOKY U HANPSKEHUIO;

ITo cusaToit BAX onpenenuts HanpspkeHue crabunmzauud UcT cTaOMIuTpoHa
u nuddepeHmanbHOe COMMPOTUBICHHE 1] HA yU4acTKe CTaOMITU3allnu.

6. DKceprUMEHTAIBLHOE UCCIIEIOBAHNUE MMAPAMETPUUECKOT0 CcTadUIU3aTOpa:

a) coOpaTh cXeMy IapaMeTpUUYECKOro craduim3aTopa HanpspkeHus. st aToro
Ha BXOJI MOJIaTh MOCTOSHHOE HalpspDKeHHue mnepekimrodareneM SA1 (puc.6, oOpaTute
BHHMaHHE Ha TOJIAPHOCTB!); BKIIIOYMTH BOJIBTMETPHI Ha mpeaene 20B Ha BXoa u
BBIX0J1 CTAOMIIN3aTOPa, COOTBETCTBEHHO MeXK 1y THe3gaMu X10 - X11 u X6 - X15.

0) CHATHh U TIOCTPOUTH 3aBUCUMOCTD
BBIXOJIHOTO HAIPSKEHUS OT HaNpsOKCHUS
ncrounnka nutadus Usbeix = f(Um). s
3TOTO, H3MCHSIS MOTCHITMOMETPOM

HanpspkeHne nmranud Un Ha  BXOJe o8

cTabuiImn3aropa, 3aMepSITh COOT-

BETCTBYIOLIEE eMy BBIXOJTHOE +0

HaIpsHKECHUE UBbIX. Onpenenutpb

HATISUKEHIE CTaGHIM3aAIIH Puc.6. Cxema ais uccneioBaHus
crabunuzatopa UBbix. CpaBHUTH €ro C 11apaMETPpUIECKOTO
HanpspkeHrneM UcCT, HalJIEHHBIM B I1.5 a. cTabunnzaTona

B)  ompenenutb  Kod(PPUIUEHT
crabunuzanuu cradunmzaropa KcT u BbIXogHOE compoTuBiieHHE RBBIX Ha ydacTke

cTaOWIM3alii.
40U,

cm T ’ RBblx
AU

8blX

=7,.

7. DKCIepUMEHTAIBLHOE UCCIIEIOBAHUE CBETOANOIA:

a) coOpath cxeMy /IS UCCIEA0BaHMs CBETOIMO/Ia Ha TIOCTOSTHHOM TOKE.

YcranoButh TyMOiep SA1l B mosokeHue «Bpikiy, pyduky MOTEHIIMOMETpa
RP1 yctanoButh B nojioxkeHue «0», COeIMHUTH nepeMblukoit THe31a X6—X7 (puc.7).
JInsg m3MepeHusi aHOAHOTO TOKa BKIIIOYMTh MHOTOINPEACIbHBIA MUIITUAMIIEPMETP

(Mmonyns  «MummaMnepMmeTphl») — Ha R,

npezaene x1000 (makcumanbHbIM TOK 100 + O0— (A ) 1

MA) mexay raezgamu X1, X10. Jlusa ~,

M3MEDEHHs  AHOJHOTO  HANPKEHMA  _ o I: RP1 . +

Mexay rHe3gamu X8, X15 BKIOYUTH u, S VD3
JIBYXIIPEACIBbHBIN BOJBTMETP (MOIYJIb g §
«BonbT™meTprl») Ha mpeaene 2B, mpu o |
OOJILIIMX HANpPSKEHUSX TeperTH Ha

npegen 20B. Tlepexmounts TyMOIEp Puc.7. Cxema miis uccienoBaHus
SA1 B mojio)XeHHuE «+»; CBCTOIMO/1a

0) CHATH 1O TOYKaM BOJIbT-
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aMIICPHYIO XapaKTEPUCTHKY CBETOAMOJA HAa IOCTOSHHOM TOKe. [[ns aroro, Bpamas
pyuky noreHuuomerpa RP1 no monoxenusa «5», U3MEHATh HANpsKEHUE HA BXOJE,
¢ukcupys anonHbli Tok la u anonnoe Hampspkenue Ua Ha cBetoanoae VD3.

CHumath TOJBKO npsiMyro BeTBb BAX cBeroamona. 3amucarb 3HAUEHHUE
aHOJHOTO TOKa la mpu KOTOPOM CTAHOBUTCS 3aMETHBIM CBEYECHUE.

Conepxxanue oT4yera

a) HAMMEHOBAHUE U 11eJIb PaOOTHI;

0) [pPUHUUIHKATIBHBIE  DJIEKTPUYECKUE  CXEMbl Ui BBINOJIHEHHBIX
HKCIEPUMEHTOB, B COOTBETCTBUU C MHEMOCXEMOM Ha pHC.1;

B) pe3yJbTaThl SKCIEPUMEHTAIBHBIX MCCICIOBAHUN M MPOBEACHHBIX MO HUM
pacyeToB, IOMEIICHHbBIE B COOTBETCTBYIOLINE TaOJINIIbI;

I') SKCIEPUMEHTAJIBHO CHATBIE U MIOCTPOECHHBIE XaPAKTEPUCTUKH;

1) 00paOoTaHHBIE OCIUIIIOTPAMMBI;

€) BBIBOJIBI MO paloTe; B BBIBOJAX OO0SA3aTENbHO OTBETUTh Ha KOHTPOJILHBIE
Borpocel 7, 12 — 15, yka3aTb NpUYMHBI OTJIMYANA PE3YJIbTATOB IIOJYYECHHBIX HA
MOCTOSIHHOM TOK€ M C IOMOLIBIO0 ocuuiuiorpada.

KOHTpOJILHbIe BOIIPOCHI

YeM oTIMYAIOTCA MOTYPOBOIHUKYU TUIIA P U h?

KaxkoBbsl cBoiicTBa p-n nepexoxna?

O6sicuute Bug BAX p-n nepexona?

Kak cusate o Toukam BAX nuona?

Kaxk casate BAX nuoma ¢ momoinpsro ocruuiorpadga?

[Tosicuute Bug BAX crabunutpoHna.

B uyem ommune BAX BeiipamurenbHoro auona, auoaa IIoTTkw,
CTAOMJIMTPOHA U CBETOAMO 1a?

Kaxk paGoTaeT HeynpaBisieMblil BEIIPSIMUTEIb?

Kaxk u 151 yero cTposT BpeMEeHHbIEC AMarpaMMbl TOKOB U HAIMPSKEHUM B CXEMeE
BBITIPSIMUTEIIS?

Kak pabortaeTr mnapamerpuyeckuil crtabunamzatop Hamnpspbkenusi? st dero
CIIY’KUT OaJIaCTHBIA Pe3ucTop?

Kak u3mMeHWTCS HampspKeHHE Ha BBIXOJE CTabWiM3aTopa TPH MOBBIIICHUU
TeMnepaTypbl?

[Ipy kakoM MHUHUMaJIBLHOM HANpPsDKCHWH Ha BXOJIE CTa0WIM3aTOopa eIe
BO3MOYKHA CTAOMIIU3AITUS HATIPSKCHHUS ?

OT Kakoro mapaMeTpa 3aBUCHUT Ka4eCTBO CTaOMIIN3aIUN HAIPSKEHUS?

OT 4ero 3aBUCHUT SIPKOCTh CBEUCHHUS CBETOMOAA?

Kaxkoii aneMeHT 00s13aTeNieH B CXeMe UHIUKATOpa Ha CBETOAUO0 1e?

Kakum o00pa3zom Ha »skpaHe ocHuwuiorpadga MOJydaroT H300paKeHUe
(GyHKUIHMOHATBLHOM 3aBUCHMOCTH JABYX HANPSHKEHUI?

Kakum oOpa3zom Ha »skpaHe ocuuuiorpada TmoJydaeTcs H300paKkeHUe
NepUOINYECKOr (DYHKIIMU BpEMEHU?
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Tabauua BapuanToB

Hanpsioxenne ucrounnka
AMILTHTYJI3 IEPEMEHHOTO MUTaHKUS CTaOMIUTPOHA,
Ne BapuanTa HaIpsDKEHUs J10/1a CBETOMHONA
Um,B Un, B
1,13 13,5 8
2,14 10,5 8,5
3,15 115 9
4,16 12,5 9,5
5,17 8 10
6, 18 9 10,5
7,19 10 11
8, 20 11 11,5
9,21 12 12
10, 22 13 13
11, 23 14 14
12,24 15 15
[Ipumeuanue:

IIpr BBINOJHEHWM TPEIBAPUTENBHOTO JOMAIIHETO

3aJaHUsA

CTYAEHTHI,

MOJYYMBIIME TOABApUAHT A, BBIMOJHSIOT nm.l a, B, 6 - cxemy mist cHatus BAX
BBIIIPSIMUTENBHOTO JHOJa HA IIOCTOSSHHOM TOKE M CXEMYy [JIl HMCCIEIOBAHHUS
napaMeTpuuecKoro crabunusaTtopa; nojapapuadT b — nm.1 a, r, 6 — cxeMy JJIsi CHATHS
BAX BBIIPAMUTENBHOTO JUOAA HA IEPEMEHHOM TOKE M MCCIENOBAaHUS CBETOAUO/A;
noaBapuant B — mm.l a, g, 6 — cxemy mns cHatus BAX craOunuTpoHa Ha
NIEPEMEHHOM TOKE M CXEMY JUJISI UCCIIEA0OBAHMSI BBIIPSIMHTEIIS.

B mnpenBapurtensHbIX pacuetax. Hampspkenwe crabuinzanuy CTaOUIUTPOHA
npuaumath Uct = 6,8 B, Ru =150 OmM; mpu NOCTpOCHUH BPEMEHHBIX JUArPaMM
JUOJbl CUATATH UICATbHBIMHU.
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PABOTA Ne2
HNCCIEAOBAHUE BUITOJIAPHOI'O TPAH3UCTOPA U
TPAH3UCTOPHOI'O YCUJIMTEJIBHOI'O KACKAIA

Heab padoThI
N3yyenne XapaKTepUCTHK, MApaMETPOB M PEKUMOB pPabOTHI OHUIOJISIPHOTO
TPaH3UCTOPA U YCHIIMTENIBHOTO Kackaja ¢ oommm smutrtepom (03).

Onucanne J1a00PATOPHOH YCTAHOBKHU

B kxoMmmuiekT 5abopaTopHOM YCTAaHOBKM BXOAST CJEIYIOIIME MOJYJIHU:
«Tpansucrope»,  «DyHKIUMOHAIBHBIA  reHeparopy»,  «MuumMaMnepMeTpb,
«BoapT™MeTphI», IBYXKaHAIBHBIN oclUILIOrpad.

JInneBas MMa”HeJb MOJTyJIsL — .
«Tpansucrope» npencrasieHa Ha puc.l. Ha
HEeu IIpUBECHA MHEMOCXEeMa u | QRm,
YCTaHOBJICHBI KOMMYTHUPYIOILIHE u o 100k~
peryinupyromue AJIEMEHTBHI. Tymbmep | . ~
«IIutanue» mnpenHa3HA4YeH I BKIIIOUEHHUS E,/m x2
Moaynst «Tpansuctope». O BKIHOYEHHOM
COCTOSHMA MOJyJs yKa3bIBA€T CBETOBOH | x
WUHIUKATOD, PacnoJIOKEHHBIN HaJ xs |
tymOnepom. Ha MHemocxeme  Momyss
U300paxeHbl:  OUMOJISAPHBIA  TPAH3UCTOP Q2 X
VT1, nmorenuuomerp RP1 nns usmeHeHus RG@
HampsDKeHWs,  ToJlaBaeMoro  Ha  0asy, :
TOKOOTPAHUYMBAIOLIUNA  PE3UCTOP R1, &
pe3ucTop Harpy3ku R2, comnpoTuBIlieHHE
KOTOPOTrO  M3MEHSETCS  IEpeKIroYareneM \ J
SAL. Bennuunsl COIIPOTHUBIIEHUH, Puc.1. lnuesas naHenb MOAY/S
COOTBETCTBYIOILIHE MOJIOKEHUSIM
NepeKIoYaTeNs NpyuBeIeHbI B Ta0. 2.1.

<

—

N
R et .

-~
\/,

o S

«TpaH3UCTODbI»

Tabmura 2.1
Ne nozuimn 1 2 3 4 5
Conpotusnenne R2, kOm 1 1,2 15 1,8 2,4

BenuuuHa TMOCTOSSHHOTO — HAIpSKEHUsS, I[OJAaBa€MOro Ha  KOJUIEKTOP,
perynupyetrcsa mnoreHnuometrpom RP2. Tlepexmtouatens SA2 mpegHa3HadeH s
BKJIIOYEHHUS] TIEPEMEHHOT0 WM TIOCTOSHHOIO HampsbkeHusa. [ momaum  Ha
KOJUIEKTOP TOJIBKO TOJIOKUTEIbHBIX MOJTYBOJIH MEPEMEHHOTO HAMPSKEHUS CITY>KHUT
muon VD. Tok B aToi nenu orpanuumBaeT pesuctop R3. Pesuctop Re mmutupyer
BHYTpPEHHEE CONpPOTUBIICHHE UCTOYHMKA BXojHoro curHaia. Kongencatop C
VCKJIFOYAET BIMSIHUE BHYTPEHHETO COITPOTHUBIICHHSI MCTOYHHUKA BXOJHOIO CUTHAJIA HA
nojio)keHue pabouerr Toukum mnokoa. Iyar R, = 50 Om cioyxur s
ocunsuiorpadupoBaHrs CUTHaAjA, MPOMOPLHUOHATIBHOTO TOKY 4epe3 TpaH3uctop. Ha
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nepe/Held TaHeIH pa3MEIIeHbl TaKXe THe3[a JUId OCYIIECTBICHUS BHEIIHUX
coequHeHmi (X1 — X16).

3amaHue U MeTOAMYECKHE YKA3AHUS

1. IlpeaBapuTesibHOE JOMALIIHEE 3aJaHHE:

a) U3y4uTh TeMy Kypca “bunoyispHblii TpaH3zucTop” W coaepKaHUE JaHHOU
paboThl, OBITH TOTOBBIM OTBETUTh Ha BCE KOHTPOJIbHBIE BOITPOCHI;

0) HapUCOBaTh CXEMBbI JIJISI BCEX OIBITOB, MOJB3YsACh MHEMOCXeMoi (puc.l) u
ONKMCAHUEM;

B) HCIIOJIb30BAaB BBIXOJIHBIE BOJIbTAMIIEPHBIE XapaKTEPUCTUKH TPaH3HCTOpA
(puc.2), nns 3aJJaHHOTO BapyWaHTa MOCTPOUTH JBE JIMHUU HArpy3Ku (ISl 3aJJaHHOTO
R, m qns R, =0, B OCJeIHEM CITydae JIMHUS HATPY3KH MapajuielibHa och Toka /).

B cooTrBercTBMM € TOYKaMHM NEPECEYEHUN HArpy304YHBIX JIMHUKA W BBIXOJIHBIX
XApaKTEPUCTUK ITOCTPOUTH JIBE XapaKTCPUCTUKH MNPSAMOW IepeJadyd 10 TOKY
I =f({;) npu R,=0 u npu 3aganHoM R,. OmnpenenuTb 00JaCTh JMHEHHOTO

YCUJICHUS,

I =140 MKA

15=120 MKA

'
A\

—_— S —————

\R

Puc.2. Harpy3ounas tuarpamma OUIOJISIPHOTO TPaH3UCTOPa

r) BeIOpaTh pabouyro TOUKY MOKOs i KiaccoB A, B, D; o xapakrepuctukam

ompenenuts Toku [, , I v Hanpsokenue U, B paboyeii Touke moxos P;
1) TI0 33JJaHHBIM BPEMEHHBIM JUarpaMMmaM NEepPeMEHHOM COCTaBIIAIONICH TOKa
0a3bl i (f) (puC.2) MOCTPOUTH BPEMEHHBIE IUArpaMMbl TOKa KOJUIEKTOpa I,.(t) U

HanpspkeHust u, (t). Jns knaccoB A u B onpenenuTs MakCUMaIbHYIO AMIUIATYAY
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HCUCKAXKXCHHOI'0O CHMHYCOMJAJIbHOI'O BBbBIXOJHOI'O CHrHajga, a aJs1 Kjacca D
MAaKCUMAJIbHYIO aMINIUTYAY IIPAMOYT'OJIbHBIX BbIXOJIHBIX UMITYJIBCOB.

2. DKCHepMMEHTAJIIbHOE HCCIe0BAHME XAPAKTePUCTHK OMIIOJISIPHOIO
TPAH3UCTOPA, BKJIIYEHHBIX N0 cxeme ¢ 00muM 3vurTepom (03I):
a) coOpaTh cXeMmy IJs CHSITHUS XapaKTEPUCTUK OHUMOJSPHOrO TPaH3UCTOpa

(puc.3).

- +
P () P

K
IG

R1 + -
RPl[]d—:'—@—K VT1 .

T 2
Puc.3. Cxema st CHATUSA XapaKTEPUCTUK OUMOISIPHOTO TPAH3UCTOPA

Jnsg  storo Mmexnay rHezgamu X2, X6 BKIOYUTb MHOTIONPEAEIbHBIN
Musumamnepmetp A1 (Mogyns «MummuamiepmeTpbi») Ha npenene x1 (100 MxA) u
COCIMHUTH TmepeMblukoi rHe3ma X9, X11. VYcranoButs norenuuomerp RP1 B
KpaiiHee JieBoe nmonoxkeHue. Mexnay rHesgamu X1, X4 BKIIOYUTH BTOPOM
Mumamnepmerp A2 (Moxyis «MumuamnepMeTpsl») Ha mpenene x100 (10 MA).
Coenunuth mepeMbrukoid THe3ga X3, X7. Bxmounts BoabTMeTp («Momynb
BOJIbTMETpPOB») Ha mpenene =20 B wmexnay ruesmamm X4, X16. Tymbnep SA2
YCTaHOBUTH B HUKHEE MoJiokeHne. Mexay raezaamMu X1, X3 noctaBuTh NEPEMbIUKY;

0) CHATH CTATUYECKYIO XapaKTEPUCTUKY NPSAMOM nepenauu no Toky I = f(1;)

npu U, paBHOM 3aaHHOMY 3HaueHHIO =U, u R, =0, ucnons3ys cxemy Ha puc.3.

DKcrepuMEeHTANIbHBIE TOYKU 37IeCh W Jlajiee 3aluChiBaTh B TaONMIy U HAHOCUTH Ha
HArpy304YHYyI0 JuarpamMMmy TpPaH3HCTOpa, IOCTPOCHHYI0O TIpU TPEIBAPUTEIHHON
noaroroBke (puc.2). U3MeHsst Tok 6a3bl OT HyJs 10 MAaKCUMaJIbHOIO 3HAYEHUS NpU
nomomy mnoreHimomerpa RP1, CHATH CTaTHYECKyr0 XapakTEPUCTHKY MPSIMOM
nepenadyn no TOoKy. Eciau mokaszanusg MuyumamnepMmeTpoB Al m A2 BeIAOyT 3a
JIOTIyCTHMbIE€ 3HAUYCHHS HAa YCTAHOBJEHHBIX Ipeneax, MEepeKIoYUTe HU3MepseMble
pubOpHI HA OOJIee BHICOKUH TIpeied;

B) CHATH XapaKTEPUCTUKY MPSAMOI Mepeiayu 1Mo TOKY IpU HAJIMYUU Harpy3Kd
R,. Cxema Ju1sl CHATHS XapaKTepUCTHKHU TpenacTaBieHa Ha puc.4. [Ipu moaroroske

HKCIIEPUMEHTa HeoOXoaumo yOpaTh nepembluky Mexay rHesgamu X1, X3. C
MOMOIIIBI0 iepekrovaresis SAl ycTaHOBUTE 3a7jaHHOE 3HAUYCHHE pe3rcTtopa R2, a mpu
nomouu noteHuuomerpa RP2 — 3amannoe 3Hauenue =U,. B nanpHeimeM pydky

perynupoBku RP2 nHe Tporarth. M3MeHsst TOk 0a3bl OT HyJsl 10 MaKCUMaJIbHOTO
3HAYEHHUA MpU NomoIu noreHuuomeTpa RP1, CHATh HArpy304HYIO XapaKTepUCTUKY
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IpsIMOM IiepeiauM 1o TOKy. BOim3u nepexoaa B 00J1aCTh HACHIIEHHUSI TOYKH CHUMATh
yame. Beikmounts Tym6ep «Ilutanue» moxyns « TpaH3ucTopsi»;

- +

N+

RPl[

]

Puc.4. Cxema 1t CHATUS Harpy304HOM XapaKTEPUCTUKH NMPSAMON MEPENAYN 110 TOKY

') MO MOCTPOECHHOM B M. 2B XapaKTEPUCTHKE OIMPEAEIIUTh 00JIACTU aKTUBHOIO
YCUJIEHUsA, OTCEYKM MU HachlmeHUsA. OnpenennTb MaKCUMAJIbHBIA TOK [ npu

6.max °

KOTOPOM eI1le 00eCIIeUrBAETCS JIMHEHHOE YCUIICHHE;
1) CHITh BeIXOAHBIE cTaTndeckue BAX ¢ momorisio ocuusuiorpada, ucrnomnb3ys
CXEMY Ha puc.S.
|

K
- +

VD R3
(™) 17—

N+

+—— X (CH1)

R1 + -
RP1 []@:’—@—I: VT1
+

> Y (CH2)
R, Y
T 2
Puc.5. Cxema a5 CHATHSA BBIXOJHBIX cTatndyeckux BAX npu nomoriu
octmuiorpaga

[Ipr MOATOTOBKM IKCHEPUMEHTHI HEOOXOAMMO MEPEKITIOUNTh TymOnep SA2 B
BEpXHEE TIOJIOKEHHE TEM CaMbIM MOJKIIYUTh K CXeME€ HCTOYHUK IOJYBOJIH
HanpspkeHusi. CoenuHUTh mepeMblukoi THe3ma X1, X3. TloakimrouuTh BXOJIbI
ociyuiorpada K COOTBETCTBYIOIIMM TOYKaM cXeMmbl: Bxon kaHama CH1 (X) — k
rae3ny X3, kanana CH2 (Y) — x ruesny X14, kopnyc ocumtorpada (L) — k rHe3ay
X15. TlepeBectn mepekitouaTeab pa3BepTKu ocuuiviorpada B monoxeHue X/Y.
YcraHoBUTh JIyd Ha JKpaHe ocuwiiorpada B JEBOM HIDKHEM YIIIy. YCTaHOBUTH
noteHuuoMerp RP1 B kpaitHee neBoe molsioxkeHue. BKIIOUMTH NMHUTaHUE MOJYJIS.
N3menste TOok 0a3pl OT HyJIS J0 MaKCHMaJIbHOTO 3HAYCHHS, MPOHAOIIONATH
CEMEMCTBO BBIXOJHBIX XapaKTEPUCTUK; 3apUCOBATh HA OJHOM PHUCYHKE BBIXOIHBIC
XApaKTEepUCTUKU ISl Tpex 3HadeHud Toka Oasel: [, =0, [,=0.5-1 17§

6.max
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I,=1
MOTYJIS.

3. DJKcmepuMeHTAJIbHOE HCCIeJ0BAHUE YCHJIUTEJIbHOI0 KacKaaa Ha
OMIOJISIPHOM TpPaH3ucTOpeE ¢ 00mumM 3mMutrTepom (0I):

a) coOpaTh cxemy JUIs UCCAeA0BaHUS YCUIIUTEIIBHOTO Kackasa (puc.6).

3ammucarb MacmTadbl IO HAIIPSOKCHUIKO U TOKY. BpIKIIOUNTE NUTaHUE

6.max *

Rq c||
[ 1
| — I ok,
© O ——
R2
+
Iy CH2
R1 + -
(o) y
RP1 VT1
\/LAJ UK <V> :UZ
CH1<—¢ -
uEbIX
VD1
| e [] e

1 2z
Puc.6. Cxema ais uccie1oBaHusl yCUIIMTEIBHOTO KacKaaa

Jns ostoro Heobxomumo pa3zomkHyTh Touku X1, X3. K rmesgy X13
NOJKIIOYUTh HANPSKEHHWE C BBIXOAA (DYHKIMOHAIBHOTO TIE€HEpaTopa, COEIUHUB
semutto reHepatopa (L) ¢ raezgom X16. Coenquuanth niepembrakoid THe3ga X9 u X10.
[Tepexmrounts TymOnep SA2 B HUKHEE TOJIOXKEHUE, TEM CAMBIM MOJIKIIIOUMB K CXEME
UCTOYHUK MOCTOSIHHOTO HanpsbkeHus: = U, . [loaxmounts kanan CH1 ociunorpada

K Bxoxy ycwiurens (tesna X9, X15), a kanan CH2 K BbIXOAY yCUIUTENs (THE3I0
X3). Ilepexmtounth ocuwiorpad B peXUM BPEMEHHOW pa3BepTKU. BKIOUUTH
(YHKIIMOHALHBIN TEHEPATOP U YCTAHOBUTh CUHYCOMJAIBHBIA CUTHAT C YacToTou f
B COOTBETCTBUHU C TAOJIMIEH BAPUAHTOB; YMEHBUIUTh CUTHAN JI0 HYJIS PETYJISITOPOM
ammuntyael.  Ilepexmounts Bxoj CHI1  ocmworpadga B MOJOXKEHHUE «BXO/]I
3akopouyen». Bxmountes mnuranue creHpa. Ilpm Toke [, =0 ¢ momoubrO

noreHuuomerpa RP2 ycranoBuTh 3aanHoe 3HaueHue =U, U Janee He UBMEHATDH €ro

IpU BCEX JKCIepUMeHTax (He Tporath pydyky moreHrmmomerpa RP2!). Jlwom VD1
(puc.6) He MoKa3aH Ha MHeMocxeMme MoayJs (puc.l) U mpeaHazHaueH ISl 3alIUThI
0a30-OMUTTEPHOTO TEepexojia TPAH3UCTOpA OT OTPUIATEIBHON  MOJISIPHOCTU
HaIPsDKCHHUS;

0) MO CHATOU paHee XapaKTePUCTUKE MPSAMOM Tepeauu 1Mo TOKY MPU HATUIHH
HAarpy3KH ONPEIEIUTh BEIUYMHbI TOKOB [ U [, IUIs peKUMa YCHIICHHS Kiacca A;

IO BBIXOZHBIM XapakTepuCTHKaM onpenenuts U ;

B) OIIpCACIINTD OKCIICPUMCHTAJILHO MaKCHMAaJIbHYIO aMILIIUTyay
HCUCKAKCHHOI'O BLBIXOJHOI'O CHHYCOWIAJIBHOTO HAIIPSIKCHUA U N YTOYHHUTH

BBIX.m

MOJIOKEHUE padodeil TOUKK TOKOs. J[71 3TOro ycTaHOBUTE MOCTOSHHBIA TOK 0a3bl
paBHbIM [ ¥ onpenenuTe 3Ha4YeHWs Toka [, W Hanpsbkenus U, (C IOMOLIBIO

ocmiorpada). [1naBHo yBenn4ynBainTe mepeMEeHHbBINH BXOAHOW CUTHAI PETYISITOPOM
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aMIUTUTY bl « DYHKIIMOHAIBHOTO T€HEpAaTOpa» A0 MOSIBICHUS BUAUMOTO YIUIOLIEHUS
BEPILMH CUHYCOHJIbI BBIXOJHOTO HampsbkeHus. OOpaTuTe BHUMaHUE, OJHOBPEMEHHO
J¥ HAYMHAIOT YIUIOIIATHCSA TOJOXKUTENbHAS W OTpUILAaTeIbHAsl MONyBOJHBEL [lpu
HEOOXOJMMOCTH YTOYHHUTE TOJIOKEHWE paboueld Toukm mokos. [lo ocnmiiorpady
ONPENEITUTE MaKCHUMaJIbHYIO aMILTATY Ty HEHCKaKEHHOTO BBIXO/IHOTO
CUHYCOUAAIBHOTO HarnpsbkeHus U

BbIX.M "

33pHCYI?ITC Ha KaJIbKC BbLIXOIHOC HAIIPAKCHHUC C NCKAKCHHUAMHU U IIPCACIBHOC
0e3 MCKaKCHHS. HpI/I 3apHUCOBKC OCHOWJIJIOTPAMM HC 336}’,[{1)’1’6 HAaHCCTHU IIOJOXKCHHC
Hy.]'[CBOﬁ JJUHUH. OHpCI[eJII/ITC MacmTaObl 110 HAIIpsOKCHUIO MW 110 BPCMCHMU.
I[EU'H)HGIZHIHC HU3MCPCHHA BBIXOAHOI'O CHIHAJIA H€06XOI[I/IMO IMPOU3BOAUTL B TOM IKC

Macmtade. Onpenenure 3HAYCHUS 16p, IKp, UKp npu u, =0 u cpaBHHTE C

oIpe/ieJIeHHbIMU B 11. 30;

I') HUCCJIENOBATh AKCIIEPUMEHTAJIbHO BIIMSAHHE IOJIOKEHUS padodeld TOYKHU
MOKOSI Ha (pOpMY BBIXOJHOTO HampspkeHus. [[is 3Toro ycTaHOBUTE BHOBb padouylo
TOuKy Iy, I, U, ¥ MAaKCUMAIIbHYIO aMIUTUTYy CHHYCOU/IaJIbHOTO HEUCKaXKEHHOTO

BBIXOIHOI'O HAIIPSKCHUA U

op? “kp!?

3apI/ICOBaTI> KPpHUBBIC BBIXOAHOI'O HAIIPAXKCHHA IIPU

BBIX.M *

M3MEHEHUH TIOCTOAHHON cocTaBisiomed Toka 6aset /i =0.5-1;, u I =1.5-1; , ipu

ATOM NEPEMEHHBIN BXOJTHON CUTHAT U3MEHSThH HE CIIEYET;
1) OIIpeenuTh K03(p(PUIMEHT yCUIIEHUs KacKazla 10 HalpsDKEHUIo k, B Kiacce

A. Jlna storo ycraHoButh [ =1, packoporuts Bxox CHI ocuuinorpada,

op >
HCpCKHIO‘-II/IB €Iro Ha OTKpBITBIﬁ BXO/ (AC) H3MCHHH HepeMeHHBIﬁ BXOHHOﬁ CHUTHAJI,
I[O6I/ITBC$I CI/IHYCOI/II[EUIBHOFO 110 (I)opMe MAKCUMAJIBHOI'O BBbBIXOAHOI'O CHUTHAJIA.
I/I3MepI/ITB C IIOMOIIBIO OCI_[I/IJIJIOFpa(ba aMHHI/ITy,Z[I)I BBIXOOAHOT'O U 1 BXOOAHOI'O

BBIX.Mm

U, . CUTHAJOB, y4ecTb MaciiTaObl ocuuiorpada no oboum kananam. OnpeneauThb

BX.m

ko3 uirent ycunenust ycwrens k, =U, /U

BX.m !

€) ONpeNEeaUTh aMILUTUTY1y BBIXOJHOIO HampsibKeHHsl (IOJIyBOJIHBI) B Kiacce B.
Jlia storo ¢ nmomouipro noreHnuoMerpa RP1 ycranoButrs I, =0 wu, perynupys

aMIUTATYAy BXOJHOTO CHUTHajla, JOOUTHCA MaKCUMaJbHOHW  HEYIUIOIMICHHOM
MOJTYBOJIHBI CHHYCOMAQIBHOTO BBIXOJIHOTO HAIPSDKEHUS; 3apHcoBaTh M 00padoTaTh
ocumwuiorpammy. ECiu JUIUTENBHOCTD MOJIYBOJIHBI MEHBIIE TTOTYIIEPUOAA, TIOBBICHTE
noteHuuomerpoM RP1 mocTosiHHBIM TOK [, W, U3MEHss NEepEeMEHHBbIH BXOJIHOU

CUTHaJ, J00elTech BOCHPOM3BEACHUS  YCHJIUTEIEM IPUMEPHO  IOJIOBUHBI
HEUCKAXXEHHOTO CUHYCOUIAJIBHOTO HAIPSKEHUS C MaKCUMaJbHOM AaMIUIUTYHOM.
YMEHbIIUTE BXOJHOW CUTHAN 10 HYJA U 3alUIIUTE TOK [, KOTOPBIM MPUIILIOCH

YCTAaHOBUTh B pabodeil TOYKE MOKOs, YTOObI HE OBUIO HCKaXeHUH. JTa padodas
TOYKa MMOKOSI COOTBETCTBYET Kinaccy AB;

) HCCIeNoBaTh paboOTy TpaH3UCTOpa B KIO4YeBOM pexume (kiacc D).
VYcranosure [, =0 u yBelIW4ybT€ BXOJHOE CHHYCOMJAIBHOE HANpPSKEHHE

perynstopoMm  aMiumMTyabl  «OyHKIMOHAIBHOrO TE€HEpaTropa» J0 Mepexona
TPaH3UCTOPA B KIIOYEBOW pEXUM. 3apucyidiTe U o0paboTaiiTe OCIHHIIIOTPAMMY
BBIXOJHOT'O HAIPSKCHUS,
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3) ONpeenuTe TOK KOJUIEKTOpa U HAPSyKEHUE Ha KOJUIEKTOPE HA MOCTOSIHHOM
TOKE B JABYX TOYKAaxX: OTCEYKM M HAChIIEHUA. [[JI1 3TOr0 yCTaHOBHUTE aMIUIMTYLY
BXOJHOTO CUHYCOMJAJIIBHOTO CUTHAJIA PaBHBIM HYJO. /[ M3MepeHus: HalpsKECHHUs
Ha KOJUIEKTOPE MEPEKIIOUYUTE BOJBTMETP, MOAKIIOUYEHHBIA MEXAy KiemMamu X4,
X16, x knemmam X3, X16. [Ipu momomu nmotenimomeTpa RP1 ycraHoBuTE TOK 0a3bl
I, =0 u 3amepbre TOK [, 1 U _ , COOTBETCTBYIOIHUN TOYKE OTCEYKU TPAH3UCTOPA.

KO 2

Jlis n3MepeHns TOKa KOJUIEKTOpa U HalPsDKEHUS Ha KOJUIEKTOPE, COOTBETCTBYIOLINE
TOUYKU HACBIIECHMS, ycTaHOBUTE noteHIomeTp RP1 B kpaiiHe npaBoe NOJI0XKEHUE U
1o npudopam onpenenure Tox /,, v HanpspkeHue U .

Conep:xxanme oTyera

a) HAUMEHOBAaHUE U 11e71b PaOOTHI;

0) OpPUHIUIHUATIBHBIE  DJICKTPUYECKUE  CXEMbl  JUISI  BBIMOJTHEHHBIX
HKCIIEPUMEHTOB (CBOETO TOJIBApUaHTa) B COOTBETCTBUU C MHEMOCXEMOU Ha puc.1;

B)  pe3yibTaTbl  JKCHEPUMEHTAIbHBIX  HCCJICIOBAHMIA: TaOJIUIIBI,
HKCIIEPUMEHTAJILHO CHSThIE M TIOCTPOCHHBIE XapaKTEPUCTUKH, OOpabOTaHHBIC
ocmuiorpammsl. [Ipu oopMiieHnn oTyeTa ONpeeIuTh U PACCIUTATH:

—  kod(uIMeHT Tmepeaaud TpaH3ucTopa 1O TOKy SB=Al /Al wu

koddouieHT  ycurneHuss  Kackaza 1o TOKy  k, =All/Al,, wucnomb3ys

AKCIEPUMEHTAJIbHYIO CTaTUYECKYI0 W HAarpy304HYI0 XapaKTepUCTHUKU MPSIMOU
nepeayu no Toky. PacueT mpoBouTh BOJIM3U TOYKU HACHIIIEHUS (pHUC.2);
—  muddepeHnnanbHOe  CONPOTHBICHHE Tpausuctopa 7, =AU /Al npu

I, =const ¢ UCIIOJIB30BaHUEM BBIXOIHBIX cTaTHUecKuX BAX TpaH3ucTopa;

— paccuMTaTh MOTEPU B TPAH3UCTOpE B paboueil TOuKe MOKOs B Kjacce A
(P,=U, 1), B pexume nacbunenus (P, =U,, -1, ) n orceuku (P, =U-1,,)

s knacca D, a taxke cpeqHHe IOTEpH B KIIIOYEBOM PEXKUME IIPH OTHOCUTEIBHOM
anatenbHocTM  mmmynsca 0,5 (P, =(P, +PF,)/2), BOCTOIb30BaBIIKCH

HKCIIEPUMEHTAILHBIMU TAHHBIMU;
I') clieJaTh BBIBOJIBI IO paboTe:

— 0 pe3yabTaTax CpPaBHEHUSI PACUYETHBIX W IKCIIEPUMEHTAIBHBIX 3HAYCHUUN
HEHUCKAKEHHOT'0 HANPSIKEHUS,

— 0 TIpUYMHAX  PACXOXKICHHUS  OKCICPUMEHTAIBHBIX H  PAaCUCTHBIX
xapakTtepuctuk B . 1 B, ;2 0, B, 11; 3 0, B;

— OXapaKTepu30BaTh BIMSHUE BbBIOOpa paboyell TOYKH MOKOS Ha (GopMy
BBIXOJIHOTO HampsikeHus (1. 3r);

— CpaBHUTh MOTEPU B Kjacce A M B KIIIOYEBOM PEXKUME (PHEPreTUUYECKYHO
b (HEKTUBHOCTh ATHUX PEKUMOB padOTHI). YKazaTh, KaKue TOTEPU B KIFOUEBOM
peXrMe He YUTEHBI TTPU padoTe.

KoHTpoJibHBbIE BONPOCHI

1. KakoB mpuHIMTI I€UCTBUS OUMOISPHOTO TPAH3UCTOpA?
2. Kakue cynecTByrOT CXeMbl BKIIFOUCHHS OUITOISPHBIX TPAH3UCTOPOB?

25



3. KakoBa moOJIpHOCTH TOCTOSHHBIX HANpPSDIKEHWM, NPUKIAABIBAEMBIX K
TPaH3UCTOPY TUINA N-P-N IPU pa3IMYHBIX CXEMaX BKIIOYEHUS?

4. Kak BBIITIAAT BBIXOJHBIE U BXOJHBIE CTATUYECKUE XapaKTEPUCTUKU B CXEME C
o0IIUM YMUTTEPOM?

5. Uto Takoe cTaTHYecKas XapaKTEpHCTHKa MpsMOMl mepenayu mo Toky? Kak ee
noctpouTsh? Kak OHa BUIOM3MEHSIETCS U Haau4uuu Harpy3ku? Kak ee cHATH?

6. Kak ompenenuts cratudeckuii koadGUIMEHT nepeaadn TPaH3UCTOpa MO TOKY
B?

7. Kak CHATb cTaTUYECKHE BBIXOJHBIC XaPaKTEPUCTUKU?

8. Kak mocTpouts JIMHUIO Harpy3Ku?

9. Kak BbIOpath pabouyro TOUKy OKOs B Kiaccax A, AB, B, D?

10. Hapucyiite cxemy yCUIUTEIBHOTO KacKaja ¢ OOIIUM SMUTTEPOM.

11. KakoBO Ha3HAYEHHUE JIEMEHTOB YCUIIUTENSA?

12. Kak ompeaenuTs K03()PUIMEHT yCUIICHHS KackaJa Mo TOKY M HaIpsHKCHUIO
(rpaduyecKky U FIKCIIEPUMEHTAIIBHO)?

13. Yto Takoe 001acTh aKTUBHOTO YCUJICHHS, HACBILICHUS, OTCEUKH?

14. Yto Takoe KI0UEBOU peKUM?

15. KakoBbI npeumyIecTBa KI4EeBOro pesxxuma’?

16. Kak omnpenenauTb TOK KOJJIEKTOPA U HANPSHKEHUE HA KOJUIEKTOPE TPAH3UCTOPA
B TOYKAaX OTCEYKU M HACBIIIECHUS HA IOCTOSIHHOM TOKE?

Tabsuua BApUAHTOB

No _ R,, No _ R,,
BapHMaHTA | U2, B kOM /> K BAapHMAHTA | U2, B kOM f, ¥
1. 10 1,0 0,1 13. 7 1,0 1,3
2 10 1,2 0,2 14, 7 1,2 14
3 10 15 0,3 15. 6 1,0 15
4. 10 1,8 0,4 16. 10,5 1,0 1,6
5. 10 2,4 0,5 17. 10,5 1,2 1,7
6 9 1,0 0,6 18. 10,5 1,5 1,8
7 9 1,2 0,7 19. 10,5 1,8 1,9
8. 9 15 0,8 20. 10,5 2,4 2,0
9. 9 1,8 0,9 21. 9,5 1,0 2,1
10. 8 1,0 1,0 22. 9,5 1,2 2,2
11. 8 1,2 1,1 23. 9,5 1,5 2,3
12. 8 15 1,2 24, 9,5 1,8 2,4
[Ipumeuanue:

[Ipy  BBIOMHEHUWHM  MPEABAPUTEIIBHOIO JOMAIIHEro  3aJaHus  CTYIEHTHI,
MOJIYYHMBIIINE TOJBApUAHT A, BBIMONHSIOT nm. 1 a, 6, B (r, 1 — mnsa kimacca A);
noaBapuant b —mm. 1 a, 6, B (1, 1 — 11 k1acca B); moaBapuant B —mm. 1 a, 6, B (T, 1
— nist kaacca D).
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PABOTA Ne3.
NCCIEAOBAHUE NOJIEBOI'O TPAH3UCTOPA U TPAH3UCTOPHOI'O
YCUJIIMTEJBHOI'O KACKAJIA

Heab padoTsl
N3ydenne XxapakTepUCTUK, NapaMETPOB U PEXKUMOB pabOThl MOJEBOTO
TPAH3UCTOpPA C M3OJHMPOBAHHBIM 3aTBOPOM U KaHAJIOM N-TUNA U YCHJIUTEIHHOTO
Kackaja ¢ OOIIMM UCTOKOM.

Onucanne J1a00PATOPHOH YCTAHOBKHU

B komrmiiekT 151a00opaTOpHOM YCTAHOBKM BXOIAT CJCAYIOIIUE MOIYJIH:
«Tpanzuctopby, « OyHKIIMOHAIBHBIA TeHEpaTOpy», « MuumaMnepMeTpel», «Moayib
MYJIbTUMETPOBY, IByXKaHAJIbHBIN ocliiiorpad.

Ilepenuss manens monyns « TpaH3sucTtopsy npeacTasieHa Ha puc. 1. Ha nen
MpUBEICHA MHEMOCXEMa M YCTAHOBJIEHbl KOMMYTHPYIOIIME U PETYJIHPYIOIIHNE
anemeHThl. TymOnep «llutanue» mnpeaHa3HAue€H Il BKJIIOYEHUS  MOJTYJIS
«Tpanszucrope». O BKIIOUYEHHOM COCTOSHUM MOAYJS YKa3blBa€T CBETOBOU
WHIUKATOP, pacloJIOKEHHbIM Haxg TyMmOnepoM. Ha MHeMocxeme Monyis
W300pKEHBI: TOJEBOH TpaH3ucTop VT2 C HM30JMpPOBaHHBIM 3aTBOPOM H
WHIYIMPOBAaHHBIM KaHajioM N-tumna, mnotedHiuomerp RP1  gns  usmenenus
HaIpsDKEHUs, MOJaBaeMOro Ha 3aTBOpP, TOKOOTpaHWuuBaromuii pesucrop R1, He
OKa3bIBAIOIIMM MPAKTUUYECKU HUKAKOTO BIUSHUS Ha paOOTy IMOJEBOTO TPAH3UCTOPA,
pe3uctop Harpy3ku R2, conmpoTuBieHHE KOTOPOrO0 HM3MEHSIETCS MEepeKIoyaTesieM
SAl. BenuuuHbl CONMPOTUBICHUHN, COOTBETCTBYIOIINE MOJIOKEHUSIM MEPEKIIOYATEINs
MpUBEICHBI B Ta0OII. 2.1.

Tabmuma 2.1
Ne mo3unun 1 2 3 4 5
Conpotusienne R2, kOm 1 1,2 15 1,8 2,4

— TPAH3NCTOPbI —

Puc. 1. Moayne «TpaH3uCTOpBI»

BennunHa NOCTOSHHOTO HaIpsOKEHUs, T0JIaBa€MOTO Ha CTOK TPaH3UCTOpa
perynupyetrcsi noteHimometpom RP2. Ilepexmtouarens SA2 mnpegHazHayeH IS
BKJIFOUCHHS TIEPEMEHHOTO WJIM IOCTOSSHHOTO HampspkeHws. [ mojgaym Ha CTOK
TOJIKO TOJIOKUTEIBHBIX TOMYBOJIH MEPEMEHHOTO HampspKeHUs ciyxut nuon VD,
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Tok B 3T0M 1lenu orpannumBaet pezuctop R3. Pesucrop R, uMuTHpyeT BHyTpeHHEE

COMPOTHUBJICHUE UCTOYHNKA BXOHOTO curHaia. Konnmencarop C uckitouaeT BIUsSHUAC
BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA BXOJHOTO CUTHAJIa HA MOJIOKEHHE padoueit
touku nokos. lynr R, = 10 OM cioyxut aig ocuuiorpagupoBaHUsl CUTHAJA,

MPOMOPIMOHAIBHOTO TOKY 4Yepe3 TpaH3ucTop. Ha mepenHell maHenu pa3MelIeHbI
TaK)Ke THE3/1a JJIs OCYIICCTBIICHUS BHEIIHUX coeauHeHmi (X1 — X16).

3amaHue U MeTOAMYECKHE YKAZAHUS

1. IllpenBapuTesibHOE TOMAIIIHEE 3aJaHHE:

a) u3yduTh TeMy Kypca “TloneBoit TpaH3UCTOpP” M COJEp)KAHUE JTaHHOU
paboThl, OBITH TOTOBBIM OTBETUTH Ha BCE KOHTPOJIbHBIE BOITPOCHI;

0) HapuCcoBaTh CXEMBI JJIsl BCEX OMBITOB, MOJIB3YsACh MHeMocxeMon (puc.l) u
OMMCAHUEM,;

B) HCIMOJIb30BAB BBIXOJHBIE BOJLTAMIIEPHBIC XAPAKTEPUCTUKU TPAH3UCTOpPA
(puc. 2), ajis 3aJJaHHOTO BapyaHTa MOCTPOUTH JBE JIUHUU HArpy3KH (JJi 3aJaHHOTO
R, n mia R, =0, B mocnegHeM cilydae JIMHUS HArpy3KW IapajulesibHa OCU TOKa

ctoka /,). B cooTBercTBUM C TOYKaMH IEPECEUECHUN HATrPy30UHBIX JUHUN U

BBIXOJIHBIX XAPAaKTEPUCTUK TOCTPOUTH JBE CTOKO-3aTBOPHBIX XapaKTEPUCTUKHU
I.=f(U,) npu R,=0 un npu 3agaHHoM R,. Omnpenenuts 001aCTh JUHEWHOIO

YCHUIICHUSA

A I ,MA

N
c

A

o

cy
™
o

@

(e
(o]

J

S
o

"t

Puc. 2
r) BeIOpaTh pabouyro TOUKY MOKOs i kiaccoB A, B, D; mo xapakrepuctukam
onpeznenuts Toku [, , U, n Hanpsokenne U, B paboyeii TOUKe MOKOs;
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r) 1O 33JaHHBIM BPEMEHHBIM JMarpaMmaM [EpPEeMEHHOM COCTaBISIIOLICH
HaNpsDKEeHUs Ha 3aTBope u,(¢) (puc.2) NMOCTPOUTH BPEMEHHBIE JHArpaMMbl TOKa

CTOKa I,(¢) W HampsbkeHus Ha cToke u, (t). g xmaccoB A u B onpenenuts

MAaKCUMAJIBHYIO aMIUIMTYly HEUCKA)KEHHOI'O CUHYCOUIAJIBHOIO BBIXOIHOIO CUTHAJA,
a s Kiacca D MakcUManbHYIO aMIUITUTYAY NPSMOYTOJIbHBIX BBIXOAHBIX UMITYJIbCOB.

2. JKCIEPUMEHTAJILHOE HCCJIe0OBAHUE XaPAKTEPUCTUK MOJ€BOr0 TPAH3UCTOPA,
BKJIDYEHHBIX 10 cXeMe ¢ 001muM avurrepom (0I):
a) coOpaTh cXeMy JUIsI CHATHS XapaKTEPUCTHK IMOJICBOTO TpaH3ucTopa (puc. 3).
- +
; &1

le

_ —
R1 + 4 VT2
RP1 @ — +
UC (V) :U2

J_ 2z

Puc. 3. Cxema I CHATHA XapaKTCPHUCTUK ITOJICBOI'O TPAH3HUCTOPA

Jns  sroro wMexnay THesgamu X2—-X6 BKIHOYUTH MHOTOIPEASTbHBIN
Musumamnepmerp Al (Moayns «MusmnammnepmeTpbi») Ha npeaene x1 (100 MxA) u
COCMMHUTHh TepeMbrukod rHe3ma X9, X12. Vcranouth moteHmmomerp RP1 B
KpaiilHee JeBoe moJjoxxkeHne. Mexnay rHesmamu X1, X4 BKIIOUUTH BTOPOM
Muuamnepmerp A2 (Mmoayibs «MunnamnepMeTpsl») Ha npenene X100 (10 mMA).
CoenuHuTh mepemMblukod THe3ga X3, X8. Bkmouuth BonbT™METphl («MoOyIb
MYyJIBTUMETPOBY») Ha npeaene =20 B mexay raesmamu X2, X5 u X4, X16. Tymbnep
SA2 ycraHOBHUTH B HIKHee ToJiokeHHe. Mexnay rHesmamu X1, X3 MOoCTaBHUTH
MEePEMBIUKY.

0) CHATH CTOKO-3aTBOPHYIO XapakTepucTuky [, = f (U, ) npu HanpsKeHUH Ha

croke U, paBHOM 3afjaHHOMY 3HaueHUI0 =U, u R, =0, UCnoib3ys cxeMmy Ha puc. 3.

DKCIepUMEHTaIbHbIE TOYKH 3/I€Ch M Jajiee 3aluchiBaTh B TAOJMIly U HAHOCUTH Ha
rpaduK, TOCTPOSHHBIN MPHU MIPEABAPUTEITHLHOM MOATOTOBKE. VI3MeHssI HanpsoKeHue Ha
3aTBOpPE OT HYJIA A0 MAaKCMMAaJbHOI'O 3HAYEHHs MpHU oMol norennuomerpa RP1,
CHATh CTOKO-3aTBOPHYIO XapaKTEPUCTUKY MPHU OTCYTCTBUM Harpy3ku. lIpu cusaTum
XapaKTePUCTHKU YOEIUTECh, YTO TOK 3aTBOpa [, Mall (COCTaBIISIET HECKOJIBKO MKA).

Ha HauanmpHOM y4acTKe XapaKTEPUCTUKH TOYKH CHUMATh YallIE;
B) CHATH CTOKO-3aTBOPHYIO XapaKTEPUCTHKY NpH HAJIWYUU Harpy3ku R,.

Cxema i1 CHITHSL XapaKTepUCTHUKU MTPEACTABIICHA HA puc. 4.
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+
17} R2 le

R1 + - VT2
RP1 @ U (V) =y,

T ?
PI/IC. 4 CXGMa JJIs1 CHATHUA CTOKO-S&TBOpHOﬁ XapaKTepI/ICTI/IKI/I HpI/I HaJIMUUuu
Harpy3Ku

[Ipy MmOAroTOBKE HKCIEPUMEHTAa HEOOXOOUMO yOpaTh NEPEMBIYKY MEXKIY
raesmamMu X1, X3. C momompto mepexmodatenss SALl ycTaHOBHTE 3aqaHHOE
3HaueHue pesuctopa R2, a mpu momomu moteHmomerpa RP2 — 3amanHoe 3HaUCHME
=U,. B manpueiiiem pyuky perynupoBku RP2 ne Tporath. M3meHsis HanmpsbkeHue

Ha 3aTBOPE OT HYJISI JO MAaKCMMaJIbHOIO 3HAYEHHMs IPU IOMOIIM ITOTEHIIMOMETPA
RP1, cHATb CTOKO-3aTBOPHYIO XapaKTEPUCTUKY IpH HaJIWYuu Harpy3ku. Ha
HAYaJIbHOM Y4YacTKE XapaKTEpUCTUKU M BOIM3U Iepexoaa B 00JIaCTh HACHIIIECHUS
TOYKHM CHUMATh yaie. Boikimounts TyMOsep «Ilutanue» monyns «TpaH3uctopbi»;

') MO MOCTPOEHHOH B M. 2B XapaKTEPUCTHKE ONPENEIUTh 00JIaCTU aKTUBHOTO
YCWICHHMS, OTCEYKM M HachlleHus. OnpenenuTs MakKCUMaJIbHOE HAINpsHKEHUE Ha
3atBope U IIPU KOTOPOM el1ie 00ecreurnBaeTcs JINHEWHOE YCUIICHNUE;

3.max

1) CHATH BeIXOAHBIE cTaTndeckue BAX ¢ momorisio ociimsuiorpada, ucrnomnb3ys
CXEeMy Ha puc. 5.

VD R3
? () 13—

3
R1 + VT2
RP1 +
v) Ug ~U
. C

T ?
Puc. 5. Cxema mJist CHATHS BBIXOJHBIX cTaTndeckux BAX nipu momoriu
ocruiuiorpada

[Ipu MOATOTOBKH SKCIEPUMEHTAa HEOOXOIMMO MEPEKITIOYUTh TymOnep SAZ2 B
BEpXHEE TOJIOKEHUE TEM CaMbIM TOJKIIOUYATh K CXEME HCTOYHUK TIOJYBOJIH
HanpspkeHus. CoenuHuth nepemblukoit THezma X1, X3. TloakmouuTh BXOJIBI
ocimuiorpada K COOTBETCTBYIOIIMM ToukaM cxeMbl: Bxona kanaita CHI1 (X) —
rae3ny X3, kanaa CH2 (Y) — x rae3ny X14, kopryc ocipuiorpada (L) — x THe3my
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X15. TlepeBectu mnepexiIouaTesb pa3BepTKH ociuuiorpada B mojoxeHue X/Y.
YCTaHOBUTH JIyd Ha 3KpaHe ocimuiorpada B JEBOM HUXKHEM YIiy. YCTaHOBHUTH
noteHuomerp RP1 B KpaiiHee jieBoe MOJIOkKEHUE. BKIIOUUTH MUTAaHUE MOJYJIS.
W3meHsass HampspkKeHHE Ha 3aTBOpe OT HyJs J0 MaKCUMAalbHOTO 3HAYCHMS,
NpoHAOII0IaTh CEMEMCTBO BBIXOAHBIX XApaKTEPUCTUK; 3apuUCOBaTh HAa OIJHOM
PUCYHKE BBIXOJHBIC XapaKTEPUCTUKU JI TPEX 3HAaYCHHUI HaNpsOKEHUsS Ha 3aTBOpE:

u,,=2B, U,,, =0.5-(U3(1) +U, ) n U,is) =U, - 3amncare MacimTadbl O

HaIps’KCHUTIO U TOKY. BrIKTI0UNTH TMTAaHUE MOJYJIA.

3. JkcnepuMeHTAJbHOE HCCJIEeJ0BAHME YCHJIUTEIbHOr0 KacKajga Ha
M0JIEBOM TPaH3UCTOPe ¢ 00mMM 3mutTepom (0I):
a) coOpaTh cxemy JUIs UCCAe0BaHUS YCUIIMTEIIBHOTO Kackasa (puc. 6).
Re c
——

[ —

RP1

2z

Puc. 6. Cxema a1 ucciieioBaHusl yCUIIMTEIBHOTO KacKaaa

Jlnst aToro HeoOxomumo pa3oMkHyTh Toukum X1, X3. K ruesmy X13 moaxIrOYUTH
HaIpsHKEHUE ¢ BbIXoa (YHKIIMOHAIBLHOTO TeHEpaTOpa, COSAMHUB 3EMITIO TeHEpaTopa
(L) ¢ raesgom X16. Coenuuuth mepembrukoi rHe3ga X9 m X10. IlepeximounThb
TymOsiep SA2 B HIDKHEE TMOJOKEHHE, TEM CaMbIM IMOAKIIOYUB K CXEME HCTOYHUK
nocrosiHHoro HanpsbkeHust = U ,. [loaxmounts kanan CH1 ocumiorpada ko BXoay

yeuutens (raesma X9, X15), a xkaman CH2 k Beixoay ycwimrtedas (rHe3mgo X3).
[lepexntounTh ocHmwuIOrpad B PEKUM BPEMEHHOW Ppa3BepTKU. BKIIOYUTH
(YHKIIMOHAIILHBIN TEHEPaTOpP M YCTAHOBUTH CHUHYCOWIAJIbHBIN CUTHAN ¢ YacToTon f
B COOTBETCTBUHU C TAOJIUIEH BAPUAHTOB; YMEHBIIUTH CUTHAN JI0 HYJIS PErYJISTOPOM
ammuntyael.  [lepexmounts Bxox CHI1 ocuwmiorpada Ha MOJOXKEHHUE «BXOJ
3akopodeH». BximounTts nutanue crenaa. I[Ipu toke U, =0 yCTaHOBUTBH C IOMOIIBIO

noreHnomerpa RP2 3ananHoe 3HaueHne =U, u ganee He U3MEHATH €ro IpU BCeX

SKCIIEPUMEHTaX (HE TPOraTh py4ky moreHiomerpa RP2!);
0) 1Mo CHATOH paHee CTOKO-3aTBOPHOM XapaKTepUCTUKE MPU HATMYUHU HATPy3KH
OTpeAeTuTh PadoUuy0 TOUKY MOKOS AJI PeKUMa YCHJICHHA Kiacca A (HampspKeHUe

Ha 3aTBope U,, ¥ TOK CTOKa [, ); O BBIXOJHBIM XapaKTepUCTHKaM onpenenuts U, ;

B) OIIpCACIINTD OKCIICPUMCHTAJIbHO MaKCHUMAJIbHYIO aMILIUTyay
HCUCKAKCHHOI'O BBLIXOJHOI'O CHHYCOMAAJIbHOI'O0 HAIPAKCHUSA U U YTOUHHTH

6blX. M
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ITOJIOKCHHUC pa6oqel71 TOYKHU IIOKOA. I[J'If[ 9TOro YCTaHOBHUTC IIOCTOSAHHOC HAIIPSAXKCHHUC
Ha 3aTBOpPC (]3}7 H OIIPCACIINTC 3HAYCHUA TOKaA ]cp N HAIIPAKCHHA Ucp (C IIOMOIIBIO

ocumuiorpada). [1naBHo yBenuuuBaiTe MepeMeHHbINH BXOAHOW CUTHAI PETYJISTOPOM
aMIUTUTYbl « DYHKIITMOHAJIBHOTO TE€HEPaTOpay» /10 MOSBJICHUS BUAUMOIO YIUIOUICHUS
BEPILMH CUHYCOHJIbI BBIXOJHOTO HampsbkeHus. OOpaTuTe BHUMaHUE, OJJHOBPEMEHHO
J¥ HAYMHAIOT YIUIOIIATHCSA TOJOKUTENbHAs U OTpULIaTeldbHAs MOMyBOJHBL [lpu
HEOOXOJMMOCTH YTOYHHUTE TMOJIOKEHUE pabouedt Touku mokos. Ilo ocrummiorpady
ONPENEITUTE MaKCHUMAaJIbHYIO aMILTATY Ty HEUCKaXEHHOTO BBIXO/IHOTO
CUHYCOMAAIBHOTO HarpspkeHus U

gblx.m "

BapHCYﬁTe Ha KaJIbKC BbLIXOIHOC HAIIPAKCHHUC C NCKAXKCHHUAMH U IIPCACIBHOC
0e3 MCKaKCHHS. HpI/I 3apHUCOBKC OCHOWJIJIOTPAMM HC 336}’,[{1)’1‘6 HAaHCCTHU IIOJOKCHHC
HYJIGBOI>’I JIMHHH. OHpCIICJII/ITC MacImTadbsl 110 HAIIPpSODKCHUKO M 110 BPCMCHH.
I[EU'IBHCIZHIHC HU3MCPCHHUA BBIXOAHOI'O CHUIHAJIA H€O6XOI[I/IMO IIPpONU3BOAUTL B TOM KC

Macmrade. Omnpenenure 3HAYSHUS ng, Icp, Ucp npu u, =0 U CpaBHUTE C

OIpe/ieNIeHHbIMU B 11. 30;

I) MCCIEAOBATh 3KCHEPUMEHTAIbHO BIIMSHUE IOJOXKEHUS pabodyeil Touku
MOKOSI Ha (pOpMY BBIXOJHOTO HampsikeHus. [[is 3Toro ycTaHOBUTE BHOBb pabouylo
TOYKYy TIOKOS g Kinacca A U 1 U, ¥ MakCUMaJbHYIO aMIUTUTYAY

3p! ! p
CHUHYCOMAAJIBbHOI'0O HCHUCKAKCHHOI'O BbLIXOAHOI'O HAIIPAXKCHUSA U

3apucoBaTh

eblx.m *

KPHUBLIC BBIXOAHOI'O HAIPsKCHUSA IIpHU HW3MCHCHHU MMOCTOSIHHOM COCTaBJ'ISIIOHIeﬁ

Hanpsbxenus Ha sarsope U, =0.5-(U,,,+U ) w U] =15-(U,, +U, ), npu

ATOM NEPEMEHHBINA BXOJIHOM CUTHAT U3MEHSThH HE CIIEYET;
1) OIIpelennTh K03(pPUIMEHT yCUIIEHUs KacKazia 110 HalpsKEeHUIo k, B Kiacce

A. st sroro ycrawosute U, =U, , packoporuts Bxox CHI ocumwwiorpada,

MEPEKITIOYUB €ro Ha OTKPHITHIN BX0A (AC). 3meHss nepeMeHHbI BXOIHON CUTHA,
TOOUTHCSI CHUHYCOMJAIBHOTO MO (opMe MaKCMMaJIbHOTO BBIXOJAHOTO CHTHAJA.
W3meputh ¢ momolpio ociuiorpada aMImiuTyay BbixojgHoro U U BXOIHOIO

6blX.M

U, curHajuoB, y4ecTb MaciiTaObl ociuuiorpada no oboum kanainam. OnpenenuThb

ex.m

ex.m !

ko3 uirent ycunenus yeunurens k, =U,, . /U

€) ONpeleTUTh aMILUTUTYy BBIXOJHOTO HampsbkeHHsl (IOJIyBOJIHBI) B Kiacce B.
Jlia aroro ¢ nomoueto noreHuuomerpa RP1 ycranosurs U, =2 B u, perynupys

aMIUTUTYJy BXOJHOTO CHUTHama, JOOUThCA MaKCHUMaJIbHOW  HEYIUIONICHHOU
MOJIYBOJTHBl CUHYCOUJIAJTBHOTO BBIXOJHOTO HANPSsDKEHHS; 3aprcoBaTh U 00paboTaTth
ociuiorpammy. Eciii IIUTEIbHOCTD MOTYBOJIHBI MEHBIIIE MOTYTEPHO/Ia, TOBBICHTE
noteHoMerpoM RP1 mocrosHHoe HampspkeHue U, W, U3MEHSAS INEPEMEHHBIN

BXOJIHOM CHUTrHaj, J00eWTeCh BOCHPOU3BEACHHUS YCHJIMTEIEM POBHO IOJOBUHBI
HEHUCKaKEHHOTO CUHYCOMJAIBHOTO HAIPSKEHUSI C MAKCUMaJIbHOM aMIUIATYIOM.
YMeHpIINTE BXOAHOM CUTHAJI 10 HyJId WM 3aldIIATEe Hanpspkenue U, KoTopoe

NPUIILIOCh YCTAaHOBUTH B paboyeil TOUke MOKOs, 4TOObl HE ObUIO MCKAKEHUU. DTa
paboyast Touka IMOKOsl COOTBETCTBYET Kiaccy AB;
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) UCCIenoBaTh paldOTy TpaH3UCTOpa B KIOUEBOM pexume (kimacc D).
Ycranosurte U, =2B © yBeIMYbTe BXOJHOEC CHUHYCOUJAIBHOE HAMPKECHUE

peryiasitopoM  amrumdtyAbl  «DyHKIIMOHAIBLHOTO TreHepaTopa» 1o Iepexoja
TpaH3UCTOpPA B KIIOYEBOM pexHUM. 3apucyidTe U o0paboTaiiTe OCHUIIOrpaMMy
BBIXOJTHOTO HaNPsHKCHMUS;

3) ONpeAeNUTe TOK CTOKAa M HANpsDKEHHE CTOKAa HAa MOCTOSHHOM TOKE B JIBYX
TOYKAaX: OTCEUYKH U HachlmeHus. J[Ji1 3TOro ycCTaHOBUTE aMIUTUTYIy BXOJHOIO
CUHYCOUJAIBHOTO CHUTHaJIa paBHbIM Hymto. [Ipu momomu mnorennumomerpa RP1
yCTaHOBUTE HampsbkeHue Ha 3atBope U, =28 wu 3ameppre TOK [, ,

co

COOTBETCTBYIOIIMMA TOYKE OTCEUKM TpaH3ucTopa. i1 M3MepeHus HamnpsKeHHs Ha
cTtoke U, NEepeKIIOUnTE BOIBTMETP, MOAKIIOUEHHBIH Mex 1y kiemmamu X4, X16, x

xiemmaM X3, X16. [logymaiiTe modyemy Npu ONPEACIECHUN TOKA U HANPSKEHUS B
TOYKE OTCEYKHU CHayana ObLI U3MEPEH TOK [, , a 3aTeM ObLI MOJKIIOYEH BOJIBTMETP?

co

CpaBHuUTE NOKa3aHUS TOKOB [ 110 W IOCIE MOJKIIOYEHMs BosbTMeTpa. Crenaire
BBIBOJ] O BJIMSIHUE BOJIBTMETPA Ha NTOKa3aHUe Toka [, .

JI71st u3MepeHusi ToKa CTOKA U HAMPSHKEHUSI Ha CTOKE, COOTBETCTBYIOIINE TOUKH
HACBIIIEHUSI, YycTaHOBUTE moTeHimomMeTp RP1 B kpaifHe mpaBoe MOJOKEHHE U TI0
npubopam omnpeaenute Tok [, u Hanpsbkenue U, .

Ci

Coaep:xxanue oTuera

1) HaumenoBanue u 1eib padboThI;

2) IlpuHnunuanbHble  DJIEKTPUYECKHE  CXEMbl  JJISI  BBIMOJHEHHBIX
DKCIEPUMEHTOB;

3) Pesynbprarsl AKCIIEPUMEHTAIBHBIX WCCJICIOBAHUIM: TaOJIUIIBI,
OKCIIEPUMEHTAJILHO CHSTBIE M TIOCTPOCHHBIE XapaKTePUCTUKH, OOpabOTaHHBIC
octiiorpammel. [Ipu opopmMienun otuera onpeaeauTh U PACCYUTATD!

a) KpPYTHU3HY CTOKO-3aTBOPHOM XapaKTEpPUCTHUK IPU OTCYTCTBHUHM HArpy3KH

!

S=Al, /AU, w npn Hammunu Harpy3kn S’ =Al, /AU3. Pacyer mpoBoauth Ha

JMHEHHOM YYaCTKE CTOKO-3aTBOPHOM XapaKTEPUCTHKU (puc. 2).
0) muddepeHmuansHOe conpoTuBieHue Tpansucropa r, =AU, /Al 1npu

U, = const ¢ ucronb3oBaHUEM BBIXOJIHBIX cratndecknx BAX tpaH3ucropa;

B) paccuuTaTh IOTEpU B TpaH3UCTOpe B paboueill TOUKe MOKOs B Kiacce A
(P,=U, -1,), B pexume naceimenus (P, =U,, -1,,)wu orceuxn (P, =U,, -1,,) nis

kiacca D, a Takke cpenHHE MOTEPU B KIIOUYEBOM PEXKUME MPU OTHOCUTEIHHOM

jumTenpHocTH  mvmyaeca 0,5 (P, =(P,+PF,)/2), BOCHONB30BaBIIMCH

AKCTIEPUMEHTAbHBIMU JTAHHBIMH.

4) BeIBOABI:

a) caenaTtb BBIBOJ O  pe3yjbTaTax CpPaBHEHUSI  PACUYETHBIX W
AKCIIEPUMEHTAJIbHBIX 3HAYCHUN HEMCKaKEHHOTO HaIMPSHKEHUS;

0) cumemaTth BBIBOJBI O NPHYMHAX PACXOXKICHHUS HKCICPHUMEHTAIBHBIX U
pacyeTHBIX XapaKTepucTuk B . 1 B, T; 2 06, B, 11; 3 6, B;
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B) OXapaKTepu30BaTh BJIMSHHUE BbIOOpa pabodell TOYKM TOKOS Ha (opmy
BBIXOJIHOTO HampsixkeHus (1. 3r);

I') CPaBHHUTHh NOTEPU B Kjacce A W B KJIIOYEBOM PEXKHME (IHEpPreTHIECKas
(b (HEKTUBHOCTh ATHX PEKUMOB pabOThI). YKa3aTh, KaKWe MOTEPH B KIIOUYECBOM
pEKUME HE YUTCHBI.

KoHTpoJibHbIe BOPOCHI

17.KakoB mnpuHUMN JAEUCTBUS TMOJEBOTO TPaH3UCTOpPAa C H30JUPOBAHHBIM
3aTBOpOM?

18.Kakue cyiiecTBYIOT CXeMbI BKJIFOUEHHUS TTOJEBBIX TPAH3UCTOPOB?

19.KakoBa mMOJSPHOCTh TMOCTOSIHHBIX HANPSHKEHUM, MPUKIAIBIBAEMBIX K
MOJICBOMY TPaH3UCTOPY C H3O0JUPOBAHHBIM 3aTBOPOM M KaHajoM N-TUMA, B
YCUJIUTEJIBHOM KacKaJie ¢ 00IHUM UCTOKOM?

20.Kak BBITTSAST BBIXOAHBIE M CTOKO-3aTBOPHBIE CTATHUECKHE XapPAKTEPUCTUKU B
CXEMe€ C OOIIHMM HCTOKOM?

21.Yt0 Takoe craTWyeckas CTOKO-3aTBOpHas Xapakrtepuctuka? Kak ee
noctpouTh? Kak oHa BUIOM3MEHSAETCS IPU HAIMYKAK Harpy3ku? Kak ee cHATB?

22.MoxHo 11 B 1ab0paTopHO paboTe CHATH CTOKO-3aTBOHYIO XapaKTEPUCTUKY
MOJIEBOTO TPAH3UCTOPA MPU MOMOIIHU ociuiorpaga?

23.Kak omnpenenuTb KpyTH3HY CTOKO-3aTBOPHOM XapaKTEPUCTHKU?

24.Kak CHATH CTaTUYECKHUE BHIXO/IHBIC XapAKTEPUCTUKH?

25. Kak mocTpouTh JIMHUIO HATPY3KHU?

26.Kaxk BbIOpaTh pabouyto TOUKy MoKosi B kitaccax A, AB, B, D?

27 .HapucyiiTe cxeMmy yCHJIUTEIHLHOTO Kackaaa ¢ OOIHUM HCTOKOM.

28. KakoBO Ha3HAYCHHE DJIEMEHTOB YCHIIUTEIIS?

29.Kax omnpegenuts K03GGUIMEHT YCUJCHUS Kackaja IO HaNpsHKEHUIO
(rpadmyecku U FIKCIIEPUMEHTAIIBHO)?

30.YTo Takoe 00J1acTh aKTUBHOTO YCHJICHUS, HACBIIICHUSI, OTCEYKHU ?

31.YT0 Takoe KIIFOUEBOU PEKHUM?

32.KakoBbI mpenMyIIecTBa KIF0UEBOTO pexuma?

33.Kak ompenenuTh TOK CTOKAa W HANpsHKEHHE HA CTOKE TPAH3UCTOpAa B TOUYKAX
OTCEYKH M HACHIIICHUS HA TIOCTOSTHHOM TOKe?

34. [loueMy mpu OIpeAeNeHUN TOKAa CTOKAa M HAMpPsDKEHHUS HAa CTOKE B TOYKE
OTCEYKM CHayaja HeoOXOAMMO HU3MEpPUTh TOK [, , a 3aTeM TOJIBKO MOAKIIOYUTH

0 9

BOJIBTMETP ISl U3MepeHus Hanpspkenus U ?
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Tabsauna BApUaHTOB

No _ R,, No _ R,,

BapHaHTa | Us:, B KOM S BApHAHTA | U, B KOM S
13. 10 1,0 0,1 25. 10,5 1,0 1,3
14. 10 1,2 0,2 26. 10,5 1,2 1,4
15. 10,5 1,0 0,3 27. 11 1,0 15
16. 10,5 1,2 0,4 28. 11 1,2 1,6
17. 11 1,0 0,5 29. 9 1,0 1,7
18. 11 1,2 0,6 30. 9 1,2 1,8
19. 9 1,0 0,7 31. 9,5 1,0 1,9
20. 9 1,2 0,8 32. 9,5 1,2 2,0
21. 9,5 1,0 0,9 33. 11 1,0 2,1
22. 9,5 1,2 1,0 34. 11 1,2 2,2
23. 10 1,0 1,1 35. 10,5 1,0 2,3
24. 10 1,2 1,2 36. 10,5 1,2 2,4

[Ipumeuanue:
[Ipy  BBINOJHEHWH  MPEABAPUTEIBHOIO JOMAIIHEIO  3aJaHus  CTYACHTHI,

MOJIYYMBIIIME MOJBapHaHT A, BbeIMOJHsIOT T 1 a, 6, B (T, 1 — mia kiacca A);
noaBapuant b —nmn. 1 a, 6, B (T, 1 — ayist kinacca B); noaBapuant B —nm. 1 a, 6, B (T, 1
— s xaacca D).
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PABOTA Ne4
HNCCIEAOBAHUE TUPUCTOPOB, CUMUCTOPOB, 3AITUPAEMBbIX
THPUCTOPOB, YIIPABJISIEMBIX BBIIIPSIMUTEJIEA U
IMPEOBPA3OBATEJIEA IEPEMEHHOI'O HAIIPSI)KEHUSI

Heab padoThI
N3ydenne XapakTepuCTUK W MapaMeTPOB TUPUCTOPOB OOBIYHBIX
(aCMMMETPHUYHBIX ), CHMMETPUYHBIX U 3anupaeMbix. O3HaAKOMIJIEHHE C MPUMEHEHUEM
TUX TPUOOPOB B KAUECTBE YMPABIAEMBIX BBIIPSMUTEICH U B MpeoOpa3oBaTessax
AIEKTPUUECKOU SHEPTUH.

Onucanne 1a00PATOPHOH YCTAHOBKHU

2B nabopaTopHOil paboTe UCHOIB3YIOTCS ClenyIoIe MOLyIu: « TupucTops»,
«MummamnepmeTpe», «BonbrMmerpb». g mpoBeaeHUs J1aOOpaTOpHOM pabOThI
HEO0OXOJIMM JIByXKaHaJIbHBIN ocliuiuiorpad.

JluneBas mnaHenp MOAYIS THUPHUCTOPOB
NpUBEACHA MHEMOCXEMa W YCTAHOBJIEHBI
KOMMYTHUPYIOILIHE U peryJmpyromue
aneMeHThl. Ha MHemocxeMe H300paxeHbl:
tupuctop VS1, CHUMMETPUYHBII THUPHUCTOP
(cumuctop) VS2, 3anupaemsiii Tupuctop VS3,
aKTUBHOE€ W WHIYKTHBHOE COIPOTHUBIICHHUS

npenacraBieHa Ha puc.l. Ha Hen

—

mMonayinb TUPUCTOPOB

X1
4—@—-»
-~ Lu

+15B Ru

Rorp x5

Harpy3Kd OJTHOTIOTYTIEPUOTHOTO <—|:|—Q+®+XG v T | ver
BeimpsimuTenst Ry, =150 Om u L,=X. RP: i@‘i N % o1 & 2 |
[TorenuromeTp RP1 ciiyXuT miisi U3MEHEHUs KA Cj) w18
HAIpKEHHs B uermn  ynmpaenennms. Tok |4 ! J D G A
yIpaBIeHUS TUPHUCTOPOM OTpaHUYeH e x130 O xta

~Ucumxp

pe3uctopoM  Rorp 8.2 kOwm. Cucrema
ynpasnenus (CY), GopMupyet yrpaJisitolme

(9%

LT B oS
UMIYIbCBI, CABUTaeMble 1o ¢asze mpu vs3 ﬁ J_LC ey
U3MEHEHUHN BXOJTHOTO YIPABJISIONIETO L w7 e
HaIpsKEHUS Us=0...15B. Iynr ~
RS1 = 10 Om CITYXKHT IS Puc.1. JInueBas nanenb MOIyJIs
ociiorpadupoBaHus CUTHaa, «Tupucropos»

IPONOPILMOHAIIBHOTO TOKY Y€pe3 TUPUCTOP, a
RS2=100m pmus ocuuuiorpagupoBanusi Toka yrpaBieHus. Ycunutenb DAL
MO3BOJIIET YCUIIMBATh CUTHA TOKa, CHUMaeMblil ¢ mryHTa RS1. Takke Ha mepeanei
MaHeIN Pa3MEIIEeHbI THEe3/1a IS OCYIISCTBICHUS BHEMIHUX coenuueHui X1 — X21,
pyuka perynupoBku mnoreHuuomerpa RP1, mepexmiouatens Bupa Harpysku SAL
(aKTUBHOM — TOJIO)KEHHE BBBEPX WJIM aKTUBHO-WHIYKTUBHOW — MOJIO)KEHHE BHU3) U
NEepeKIoYaTeb KaHAIOB MOJAaYM YNPAaBIAIOMIMX UMITYJIBCOB HA COOTBETCTBYIOIIKE
tupuctopbl SA3. [lepexmouarens SA2 momaer Ha cxeMmy 0o mocrosiHHoe (+15 B),
6o nepemennoe (~12 B) Hanpspkenue.

[Togaya mnuTaHWs BBIONHIETCS TPH BKIIOYECHUU CETEBOTO BBIKIIOUATEIIS,
YCTaHOBJICHHOTO HAa MOZYJIE.
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3anaHne U MeTOANYECKHE YKA3ZAHUSA

1. IlpenBapurebHOE TOMAIIHEE 3aJaHHeE:

a) U3y4uTh TeMy Kypca «Tupuctopsl» U cojepaHue JaHHON pabOThbI, OBITH
TOTOBBIM OTBETUTH Ha BCE KOHTPOJIbHBIE BOIPOCHI;

0) TmoNb3yACh MHEMOCXEMOW HA4YepTUTh CXEMbl [  MPOBEICHUS
AKCIEPUMEHTOB, IEPEUUCIICHHBIX B JJaOOpaTOpHOU padoTe;

B) HAUEPTUTh JUArpaMMy yIpaBJI€HHUS TUPUCTOPA B COOTBETCBUU C puc.2. i
3aJaHHBIX 10 BapuaHTty Ey W Rop MOCTPOUTH JNHMHUIO HArpy3Kd, IPOBEPUTb,
HAaXOMUTCA JM OHA B  ; g
paspenieHHo  o0nacTu. G =A
Omnpenenuts, B  KakKHX U com
npejaenax MO>KHO

g
>

U3MEHATh  Rorp pu
3aJJaHHOM 110 BapuaHty E,. / \

r) TIOCTPOUTH B / \\PGM
MacmTabe BPEMEHHBIE / \\
JarpaMMbl  TIEPEMEHHOTO / N\
CHHYCOUIAIBHOTO Ugsr H llecns
HAPSKEHUS u=~12B, /
BBITIPSIMIICHHOTO I
HaIpsKEHUS (nn L(,-/r
HaIpsKEHUST Ha HarpysKe) |
Ud, aHOJHOTO TOKa Iy H
HalpsDKCHUS Ha BEHTHIIC Puc.2. JlnarpamMmma ynpasiieHUs
Uy 1 3aJaHHBIX YTJIOB
YOpaBJIEHUSI «; JuarpaMMbl TOCTPOUTH IS YIPABISIEMOTO BBIIPSMUTENS Ha
OOBIYHOM U 3alTUPAEMOM TUPUCTOPE U IS PETYIISATOpPa IEPEMEHHOTO HANIPSIAKEHUS HA
CUMUCTOPE;

2. JKcnepUMeHTaIbHOE UCCIIe0BAHNE THPUCTOPA:

a) cobpaTh cXeMy B COOTBETCTBUM C puC.3 JUIsl UCCIEAOBAHMS TUPHUCTOpPA HA
MOCTOSTHHOM TOKE. 3aMKHYTh MepeMbIukoi THe3na X6, X7. IlepexinounTs TyMOIephI
SA1, SA2 B BepxHee mojoxkenue. s usmepenust Toka ynpasieHus lg U aHOAHOTO
ToKa |, BKIIFOUMTH MHOTONpEAebHbIe MUUTHamMiepMeTpel 41 Ha npenene 10 MA, a
A2 na npenene 100 MA cOOTBETCTBEHHO Mexay THe3gamu Xo5—X6 u X1-X2. Jlns
HU3MEepEeHus HarpsbkeHus Ha BeHTwi e Uy u HanpspbkeHus: yrpaBiieHus Ug BKIIFOUUTH
BOJBTMETphl Ha mnpenene =20 B mexny kinemmamu X4 — X11 uw X6 — X10
COOTBETCTBEHHO.

0) onpeneauTh OTHUPAIOIINIA MOCTOSTHHBIN TOK yrpaBieHus lgr 1 oTnuparoriee
MOCTOSTHHOE HampshkeHue ympasiieHuss Ugt, TPU KOTOPBIX MPOUCXOJUT BKIIFOUCHHE
TUPUCTOPA, €CIM Ha AHOJE IMOCTOSAHHOE HampspkeHue +15 B. lng storo minaBHO
Bpamatb pydky noreHuuomerpa RPI1, yBenmuuuBas Tok ympaBineHus g,
3aUKCUpOBaTh, MPU KAKOM 3HAYEHUW TOKa YyIpaBieHUus lgr ¥ HampsokeHHs
ynpaBieHust Ugt BKIIIOUUTCS TUPU- cTOp. O BKIIOYEHHH TUPUCTOpPA CYIUTH IO
PE3KOMY YMEHBIIEHUIO HaNpsbKeHUs Ha aHojae Up M yBEIMYEHUI0 aHOJHOTO TokKa lj.
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Hanectn HaliieHHbIE 3HAYEHUS TOKA M HANpPSDKEHUs YIPaBJICHHUS Ha Juarpammy
YIPABIICHHUS;

A H

VS1

+15B

+15B

- o— :T

Puc.3. Cxema IJI UCCIICAOBAHUA TUPHUCTOPA HA ITIOCTOAHHOM TOKEC

B) UCCIIEIOBATh BO3MOKHOCTh BBIKITIOUEHHS] TUPUCTOPA IO IETH yIPaBICHUUS
U 10 aHojmHOM uenu. J[Jig 5TOro, BKIIOYMB THUPHUCTOP, YMEHbBIIATh 0 HYJS TOK
ynpasienusi lg. BBIKITIOUNTE THUpPUCTOp, pa3opBaB ILienb aHoja. HaOmromas 3a
U3MEHEHHUEM aHOJHOro Toka |la u Hampsbkenus Up, caematb BbBIBOI 00
YIPABISIEMOCTH THPUCTOPA, CHOPMYITHPOBAB YCIOBUS BKIIFOUCHHS W BBIKITFOUCHHSI
TUPHUCTOPA. BBIKITIOUNTE TUTaHUE MOTYJIS;

I') CHATh M HAHECTH HAa JIHAarpaMMmy YIMPaBICHUS BXOJHYIO XapaKTEPUCTHUKY
tupucropa Ug = f (Ig) (mpu pasopBanHoi aHOaHOU 1enu). [IpoBepuTh, BXOIUT JIK
OHa B 0JIaCTh CYIIIECTBOBAHMS BXOHBIX XapaKTEPUCTHK.

ITo BXOJTHOM XapaKTEPUCTUKE ONPEAECTUTD muddepeHnanbHoe
cornportusieaue I, = dUg/ dlg Bomu3u touku lgt u Ugr.

1) coOpaTh CXemy JiJIsi MCCIEAOBAHHS TUPHCTOpA HA MEPEMEHHOM TOKE IS
nonyueHust aHogHo BAX tupuctopa Ha skpane ocumniorpada (puc.4). is atoro
nepexIounTh TymMOnep SA2 B HibkHee mosioxkeHue. [IoaKIIounTh BXOA YCUITHTEINS
DAI x mynty RS1, coequnauB rue3na X13-X19 u X14-X20, noxats Ha Bxoq CH2 (Y)
ociuiorpada HampspkeHue ¢ rHeszfna X21, mpomopruoHabHOE TOKY B aHOIHOU
end i, ,

R, [] i

+ 0— ——> CH1(X)
Vsl ~12B

RP1 OorP
+158 + — i,

CH2(Y) L

Puc.4.Cxema aiig uccineoBaHusl TAPUCTOPA HA IEPEMEHHOM TOKE
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a Ha BXoa CHL (X) — aHOMHOE HAINpsDKEHUE THPUCTOpa Up ¢ THe3ma X4 (mpu 3ToM
NEepeKIIIouaTeNb pa3BepTKU ocumuiorpada J0HKEH OBITh MEPEeBEICH B IMOJIOKECHUE
X/Y). Kopnyc ocrmmiorpada (L) mpucoenuuauts k tHe3my X14. 3apucoBath BAX
TUPUCTOpAa TMPH TpPeX pa3HBIX 3HAYCHHUSIX TOKa ympaBieHus lg, ompeaenuTs
MAacCIITa0bI IO TOKY U HAMPSDKEHUIO. BBIKITIOUNTH MUTAHUE;

€) OMpeAeNTUTh IO OCIIJIOTPAMMaM MaKCUMalIbHOE HAIMPSHKCHHE MEXIY
aHoJI0M U KaToAoM Up max B OTKPBITOM COCTOSIHUH IPU MaKCUMAITBbHOM aHOJTHOM TOKE
lomax, TOK ynepxkanusi ly,, moporoBoe HampskeHHEe U,qo) U AuddepeHnnasbHoe
COMPOTHUBJICHUE I

3. IKCIEePUMEHTAIbHOE uccjea0BaHue O/IHOMIOJYIEPHOTHOT O
BBINIPSIMUTEJISI HA THPUCTOPE:

a) HWCIOJB3ys CXeMy Ha puc.4, OICHUTh KA4eCTBO pETYyJHPOBAHUS yria
VIOPaBJICHUS « 3a CUET M3MEHHUS TOCTOSHHOTO TOKa ympaBieHus lg. st aToro
noIKIouuTh BXoa CH2 ocumiuiorpada k raesny X4, a kopryc (L) — x kmemme X14
(HanpspkeHue Ha TUpucTope Up). [lepexirounts TymOnep SAl B BepxHee MOJI0KEHHE,
3aMKHYB WHIYKTUBHOCTH Harpy3ku L,. BrmarounTs mutanue momyns, mompoOoBaTh
PETYIMPOBAaTh YTOJl YMPAaBICHUS « , U3MEHSS TOK YHPABISIONIETO AekTpona le.
OnpenenuTs MPEACTbHBIN yTOJI YIPaBICHUS W OICHUTH KAYECTBO PETYIHPOBAHMS.
BBIKITFOUNTh TUTAHUE MOTYJIS;

0) wucciaemoBaHUE  PETYIUPOBOYHBIX  CBOWCTB  OJHOMIOIYTIEPHUOTHOTO
BEITIPSIMUTENST Ha OCHOBE (a30BOTO ympaBieHHs. J[as 3TOro Ha YHNpaBISIOIIANA
JMEKTPOJ] TMOoJaTh WMIYJIbCHI OT cucteMbl ympaiaeHus (CVY), coenuHuB
nepembrukamu kiemMmbl X6 — X15 u X7-X16 (puc.5). Tym6nep SA3 ycTaHOBHUTH B
BEpXHEe MOJ0KeHne CooTBeTcTRYMOIIee VS,

— —0 +
ia
I_H
Uy
R, u
+ 0 Y
VSl ~12B
RP1 _Rop = n /SZ
+15B < 1 cYy : Uy
- Ug
| RS1
- O : II |' _T_ 'O -

Puc.5. Cxema 0IHONOTYNEPUOIHOTO BBIIPSIMUTES

B) M3YyYWTh BIIMSHUE YyTiia YIPaBJICHHS HA HANpsHKEHUE Ha HArpy3ke Ug U
ONpEeNIeIUTh BO3MOXKHBIA JHANa30H M3MEHEHUsl yrya yhpasieHus o . Jmuga storo
noaKIr0unTh BXoa CH2 ocummorpada k raesay X2, a kopnyc (L) — k kiemme X14
(HampspKeHHe Ha TUPUCTOpE Ua). BKIIOYMTH mUTaHUE MOMYIS, pEeryjlupoBaTh Yroll
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yOpaBJICHUS @, WU3MEHss HamnpsbkeHue ynpapieHud. OIEHUTh  KayecTBO
peryJIMpoBaHus TUPUCTOPA OT (Pa3oBOro ympapieHUs. BHIKIIOUNTh TUTaHUE MOJTYJIS;

1) CHATH OCIWIIOTPAaMMBbl TEPEMEHHOTO HANpPsDKEHUS I[I0/1aBaéMOro Ha
tupuctop U = ~12B (moaxmounts Bxoj CHI ocmwmiorpada k rHe3gy X2) u
aHOJTHOTO TOKa I (cHEMaeTcs ¢ myHTa RS1- Bxoq CH1 ocumiutorpada k raesay X13,
a kopryc (L) — k xkimemme X14), 3aTeM CHATh OTACIBHO OCITUJLIOTPAMMBbI HAIPSHKESHUS
Ha Harpyske Ug (Bxox CH1 ociuiorpada MoIKIIOUUTh K THe3ay X2, a kopiyc (L) —
K KiemMMme X4), HampsokeHuss Ha Tapuctope U, (Bxom CH2 ocmumiorpada
IOJIKJTIOYUTH K THe31y X4, a kopnyc (L) — k kiiemme X14) v mpu aKTHBHOW Harpyske
B JHOJHOM pexuMe paldoThl THUPHCTOpPAa U NpPHU 3aJaHHOM II0 BAapUAHTy YIJIe
yIpaBIICHHUS;

€) mnepekimounTh TymOmep SAl B  HWXKHEE TIOJNOXKEHHE, Pa30MKHYB
WHAYKTUBHOCTh HArpy3ku L,; CHATh Te XK€ OCHMJUIOTpaMMbl TpU 3aJaHHOM IIO
BapHAaHTY yIJIe yPABICHUS U aKTUBHO-UHAYKTUBHON Harpys3Ke;

) CPaBHUTh BO3MOXXHOCTH DETYJTUPOBAaHUS C IMOMOIIBI0O HMITYJIbCOB U OT
MOCTOSTHHOTO TOKaA.

3) CHSATHh PETYJIMPOBOYHYIO XapakTepuctuky tupucropa Uq=f(a) nmns
Jyarna3oHa peryJIupoBaHusl yIila ¢ ONpPEeesIEHHOro B 1.3, B. i1 3TOro NepeKItoYuTh
TymOsep SAl oOpaTHO B BepxHee MOJIOKEHUE, 3aMKHYB HHIYKTUBHOCTh HArpy3KH L.
Mexny kmemmamu X2 u X4 mOIKITIOYUTH MOAYNIb «BoabTMeTpoBY» A u3MepeHus
HanpspkeHus: Ha Harpyske Ug. Bxon CH2 ocumiorpada noAKIIo4YUTh K THe31y X3, a
xopnyc (L) — x wiremme X14 - HanpspbkeHHe Ha TuUpUCTOpe Up. V3MeHsiss TOK
YIOPABISIIOUIETO 3JeKTpoaa lg, OCYIIECTBIATh peryjJupoBaHUE yIia YIpaBieHUs « .
[To ocummnorpamMme U, OMPENENsTh Yrojd YIpPaBJICHHS B COOTBETCTBUHU C pUC.60 U
BbIpaskeHueM (1)

a= ty180%- 2 - feer (1)

lL ot

Puc.6. BpemenHnast auarpaMma HarpsiKeHUsl Ha TAPUCTOPE ub 715l onpeeeHus yria
ynpasieHus

4. DKcnepuMeHTAJIbLHOE HCCJel0BaHue OJHO(A3HOI0 peryJasaropa
NepeMeHHOr0 HANpsKeHUsl Ha CUMUCTOope:

a) cobparb cxemy perynsaTopa puc.7. IloaKIIOYUTh BOJBTMETP MEXKTY
rHe3gamMu  X2—X4 (HampsbkeHue Ha Harpyske Ug). [logkmiounts Bxom CH2
ocimuiorpaga k raesny X4, a kopnyc (L) k X11 (HampsbkeHHEe Ha THPUCTOPE Up).
[Tepexmounts TyMONep SAl B BepxHee TMOJOXKEHHE, 3aMKHYB WHIYKTUBHOCTb
Harpy3ku Ly;
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Ug
RH
u
+
VS2 ~12B
R
+15B :RPl ﬁ — cy IL—T/ u,
-y RS1
- o—s . 1} T o -

Puc.7.Cxema aiig uccnegoBanusi 01HO(a3HOTO PEryJsTOpa MEPEMEHHOTO
HaIPSHKEHUS. HA CUMUCTOPE

0) mojaTh Ha YOPABISIIONIUN AJIEKTPOJ] UMITYJIbCHl OT CHUCTEMBI YIpaBICHUS
(CY), npeapaputenbHO ycTaHOBUB TyMOJIep SA3 B cpenHee monoxkenue VS2; yoparh
nepeMbluky X6 — X8 u coequuuTh ruezmaa X8—X16; coennauTh THe31a X6 — X15;

B) M3Y4YUTh BIIMSHHE YIJIa YNpaBJICHUS Ha HampspDKeHHe Ha Harpyske (Ug) |
OTIPEJICTUTH BO3MOXKHBIN JHana3oH U3MEHEHHUs YTJIa YIIPaBJICHHUS;

I) CHSTh OCHWUIOTPAMMBI TEPEMEHHOTO HAMNpPSHKEHUS IOJBAeMOr0o Ha
cuMHuCcTOp U= ~12B, Ha Harpy3ke Ug, HaIIpsHKEHHUS] HA CHMUCTOPE Uy M aHOJTHOTO TOKa
la (cHumaercs ¢ mryHTa RS1) mpu akTUBHOW HArpys3ke B JIMOJHOM PEXUAME PabOTHI
CUMHCTOpPA Y TIPH 3aJaHHOM [0 BapUaHTY yTJie YIPaBIEHHUs MO aHAJIOTHH C 11.3;

€) mepekmounTh TymOmep SAl B HWXKHEe TIOJNOXKEHHE, pPa30MKHYB
WHIYKTUBHOCTh Harpy3kw Ly, CHATH T€ XK€ OCIUJUIOTPAMMBI TIPHU 3aJIaHHOM TIO
BapUaHTy YIJIE VYIPaBICHUS W AaKTUBHO-WHAYKTUBHOW Harpy3ke. CpaBHHTH
MOJTy4YeHHBIEC PE3yIbTATHI C .4 T.

5. IKCIePUMEHTATIbHOE HccJIel0BaHne OHOMOJIYIIEPHOIHOT 0
BBINIPSIMHMTEJIS HA 3aIIMPAaeMOM THPHCTOpe:

a) coOparb cxeMy BbinpsMutrenas puc.8. IloIKIIOUUTE BOJBTMETP MEXIY
rHe3gamu  X2—X4 (HamnpsbkeHue Ha Harpyske Ug). [logkmiounts Bxom CH2
ocimuorpada k raesny X4, a kopnyc (L) k X11 (HampspkeHHe Ha THPUCTOPE Up).
[lepexmtounts TymMOMep SAl B BepxHee MOJOXKEHHE, 3aMKHYB HWHIYKTUBHOCTb
Harpy3ku Ly;
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Puc.8.Cxema miist uccnenoBaHusl OAHOIOIYIIEPUOAHOTO BBIIPSIMUATEIIS HA
3aMUpaeMoOM TUPUCTOPE

0) mojmaTh Ha YOPABISIIONIUN AJIEKTPOJ UMITYJIBCHI OT CHCTEMBI YIPABICHUS
(CY), mepexmounB TymOiep SA3 B mososkenue VS3; yopath nepembruky X6 — X9 u
coequHUTH THe3ma X9 — X16; coequHuTh rHe3ga X6 — X15;

B) U3YYHUTh BJIMSHUE yrja YNpaBlICeHUS HA HANpsHKEHHWE Ha Harpyske Ug |
OTIPEJICTUTH BO3MOXKHBIN JHana3oH U3MEHEHHUs YTJIa YIIPaBJICHHUS;

I) CHITh OCHWJIOTPAMMBI TIEPEMEHHOTO HAaIpsKEHUs, IOJaBaeMOro Ha
3anupaeMbiii TUpUCTOp U = ~12B, Ha Harpy3ke Ug, HaMPsOKEHUST HA TUPUCTOpE Up U
aHOJHOTO TOKa I, (CHMMaeTcs ¢ mryHTa RS1) mpu akTUBHOW Harpys3ke B JHOTHOM
pexuMe paboThl TUPUCTOpPA W TPHU 3aJaHHOM 110 BApUAHTy YIJIE YIpaBJICHUS, IO
aHaJIOTHH C 1.3;

€) mepekimounTh TymOimep SAl B HWXKHEe TIOJNOXKEHHE, pPa30MKHYB
WHIYKTUBHOCTh Harpy3kw Ly, CHATH Te XK€ OCIUJUIOTPAMMBI TIPU 3aJIaHHOM TIO
BapUaHTY yTJIC YIPABJICHNUS M aKTUBHO-UHAYKTUBHOUN HarpysKe;

OOpatuTh BHMMaHHE Ha BO3HHKAIOMWE TMepeHanpspkeHus. OOBICHUTH HX
MPUYHHY.

Conep:xanue oTuera

a) HAMMEHOBAaHHE U 1eJIb PaOOTHI;

0) DOpUHLUMINUATBHBIE  DJEKTPUUECKHE  CXEMbl I BBIITOJIHEHHBIX
HKCIIEPUMEHTOB B COOTBETCTBHHM C MHEMOCXEMOM MMOKa3aHHOM Ha pucC.1;

B) pe3yibTaThl SKCIEPUMEHTAIBHBIX UCCIICOBAHUNA U MPOBEIACHHBIX MO HUM
pacdeToB, MOMEIICHHBIE B COOTBETCTBYIOIINE TaOIHIIbI;

T') DKCIIEPUMEHTAJIFHO CHATHIE U IOCTPOCHHBIC XapaKTePUCTHKHY;

1) 00paboTaHHBIE OCHMILIOTPAMMBI;

€) BbIBOJIbI 1O pabote. OOs3aTebHO OTBETUTh HA KOHTPOJbHBIE BOMPOCHI 11-
13.
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KoHTpoJibHBbIE BOIPOCHI

1. Tlosicaute Bua BeixogHoit BAX Tupuctopa.

2. Tloscuure Bun Bxomanout BAX tupucropa.

3. Kak omnpemenuts moporoBoe HampsokeHne W auddepeHIuanbHoe
CONPOTHUBJIEHUE TUPHUCTOPA BO BKIFOYEHHOM COCTOSTHUM?

4. Kak cHath BbixosiHyt0 BAX Tupucrtopa?

5. CpaBHUTE CBOMCTBA TUPUCTOPOB U TPAH3UCTOPOB MO YIPABIIEMOCTH.

6. OOBscHUTE Ha3HAUYECHUE JUATPAMMBbl YIIPABICHUS TUPUCTOPA.

7. UYewm ornuuarotcs BeixogHabie BAX Tupucropa u cumuctopa?

8. Kak BBIKJIIOUHTH 3aNTUpaeMblii TUPUCTOP?

9. Kak paboraet 0lHONOJIYIEPUOIHBIN YIIPaBIsSEMbI BRINIPIMUTEIND?

10.Yto Takoe yron ympasieHusa? [lo kakoil ocuuuiorpamMme €ro MOXHO
ONPEACTUTD?

11.Ha 4to BIMsIET yroa yrnpaBJIeHUs?

12.MoxHO 71 B 0HO(GA3HOM OJTHOIIOJIYIIEPHOTHOM BBIPSIMHUTEIE YBEIUINUTh
yroa ynpasienus oosee 90 rpaa. [Ipu ynpaBieHUH NOCTOSHHBIM TOKOM?

13.0t gero 3aBucuT hopMa HaMPSHKEHUS HA HATpy3Ke?

14. MoXHO 71 BBIIOJHUTH YIPABIIAEMbINA BBITPAMUTENL Ha TpaH3ucTope? Eciu
HET, TO [IOYEMY, €CJIH 1, TO KaK?

Ta0aua BapuaHTOB
Ne papuanTa | 1 2 3 4 5 6 7 8 9 |10 | 11 | 12

a, Tpaj 40 | 45 | 50 | 55 | 60 |65 | 70 | 75| 80 | 85 | 90 | 95

E, B 256|789 10]11]12] 131413
Nenapuanta | | 40 | 50 | 60 | 70 | 80 | 90 | 45 | 55 | 65 | 75 |
E.B |12 |11]10| 9 |8 |7 | 6|5 |47 89

a, Tpaj 25130 | 35|40 | 45|50 |5 | 60|15 |20 | 25| 30

[Ipumeuanue:

IIpy BBINOJHEHUM NPEABAPUTEINBLHOIO JOMAIIHETO 3aJaHusl CTYICHTHI,
MOJIYYMBIIINE TIOJBApUAHT A, BBINONHSIOT 1. la, 6, B, T i TuUpucrtopa; b -
BBITIOJIHAIOT 1. 1a, O, T Ay cumuctopa; B - BemonustoT 1. la, 6, © 17s 3anupaemMoro
THUPUCTOPA.
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PABOTANe 5.
HNCCIEAOBAHUE CXEM BKUIIOYUEHUSA OITEPALIMOHHBIX
YCWJINTEJEA (MHBEPTUPYIOIUIN YCUJIUTEJb, HHTETPATOP U
KOMITAPATOPBI)

Heab padoThI
N3ydeHne cxeMm BKJIIOYCHHS U XapaKTEPUCTUK WHBEPTHUPYIOIIETO YCHUIIUTEIS,
WHTErpaTopa, JBYXBXOJOBOTO M PEreHepaTHUBHOIO KOMIIApaTOpoB Ha 0Oaze
OTIEepPAllMOHHOTO YCUITUTES.

Onucanne 1a00OPATOPHOH YCTAHOBKH
B nabGopatopHoii pabore wuccnemyercs omnepanuoHHbI ycunautens (OVY)
KP140Y]1608. Tlepennsiss mnaHenb JmabopaTopHOro wmoayis «OmnepairoHHbIHN
YCWINTEIb)» Npe/ICTaBlIeHa Ha puc. 1.

OMEPALIMOHHBIV YCUNUTENb I_\

SA1
) 3 % 3

. J
Puc.1. Monynb «OnepaliuoOHHbIN YCUIIUTEIb)

Ha Heli u3o0pakeHa MHEMOCXEMa HCCIEAYEMOT0 YCHIIUTENSI U YCTAaHOBJICHBI
peryjupyloiye 1 KOMMyTUpytomue 3iaeMenTsl. C momomnipio norenunomerpa RP1
Ha Bxoj ycwurtens (kieMmbl X4, X8, X9, X12) MokeT ObITh MOJIAHO PETYIIHPYEMOE
NOCTOSIHHOE HANpsDKEHHE C MOJOKUTEIBHOM TaKk W OTPULATENBHOW MOJIIPHOCTBIO
WM MIEPEMEHHBIN CUTHAII OT PYHKIIMOHAIIBHOTO F€HEPATOPa, MOJKII0UAEMOI0 MEXKIY
kieMMmamu X11 u X14. C nomonipto nepekmodareneid SAl...SA4 uzmeHstorcs
napameTpbl COOTBETCTBYIOIIMUX AJIEMEHTOB cXeMblI (Tad.1).

Tabmura 1
SAl SA2 SA3 SA4
R4, xOm C2, HD Cl, n® R5, xOm
20; 50; 100; 150; 200 6,8; 10 1,5; 10 200; 400
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bonplieMy 3HaYeHMIO Ha IIKajax Mepektodaresiell COOTBETCTBYIOT OOJIbIINE
3HA4YEHUS HOMUHAJIOB PE3UCTOPOB U KOHJIEHCATOPOB.

B kadectBe HCTOYHMKA IIEPEMEHHOIO BXOAHOTO CHUTHAJA HCIIOJIb3YyETCs
«Moaynb (QyHKIIMOHATIBHBIA TeHepaTopy. M3mepeHue MOCTOSHHBIX HaNpPSHKEHUN
OCYILIECTBIIACTCS npu IIOMOLIU MOy «MynbpTUMETPBD). Jns
ocuusuiorpadupoBaHus CUTHAJIOB MPUMEHSIETCS IBYXKaHAIBHBIN ociuuiorpad.

CompoTuBiieHHsT ~HAa  BXOJaX  ONEPALMOHHOIO  YCHIMTENS  PaBHBI
R1=R2=R3 =10 kOm; conporuienue Harpy3ku Ru = 10 kOm. Hamnpsoxenue
nutanusa OV aeyxnomnspaoe E,, =+I15B.

3agaHue U MeTOANYECKHE YKA3ZaHUS

1. Ilpeosapumenvnoe oomawinee 3a0anue:

a) U3YYUThb TEMbl Kypca "XapaKTepUCTUKH U MapaMeTpbl YCUIUTENeH",
"OOpatHble CBsA3U B ycuiauTensx'", "AHanoroBble MHTErpajibHble cXeMbl", "CXeMbl
BKJIFOUEHHS] ONEPALIMOHHOTO YCHJIWTENA"; M3YUUTh COJEp:KaHHE IaHHOW padoThI,
OBITh TOTOBBIM OTBETUTH HAa BCE KOHTPOJIbHBIE BOIPOCHI;

0) HapuCOBaTh CXEMBbI JJIsl BCEX OMBITOB, MOJB3YSICh MHEMOCXeMOil (puc.l) u
OIIMCaHUEM,;

B) clenaTh BbIBOA (popMysbl A KodpuIueHTa nepeiayd MHBEPTUPYIOLIETO
ycunutensb (puc. 3) U ONpelNeNuTh €ro Juis 3aJaHHoro BapuaHta. Hapucoatb
BpPEMEHHbIE AUarpaMmsbl u, (t) W u,, (t) g 3alaHHOTO 3HAYEHUS COMPOTHUBIICHUS

8blX

R4 1 popMBI BXOHOTO CHTHAIA B COOTBETCTBUU C TAOJIHIICH BapUAHTOB. AMILUTUTYTY
BXOJIHOTO CHTHAJIa BBIOpATh TaK, YTOOBI TIPH 33aJIaHHBIX 3HAYEHUSX PE3UCTOPOB Ri u
Rs ycunutenp paboTan Ha JMHEHHOM Y4YacTKE AaMIUIMTYIHOM XapaKTEPUCTHUKH.
KoaddurmenT nepenaun MTHBEPTUPYIOMIETO YCUITUTEIS

k. = Ueblx — & .

U, R’

ex 1
r) chaenaTb BbIBOA (OPMYJIbl Al BBIXOJHOIO HANPSDKEHUS HHTErpaTopa
(puc.5). HapucoBare pmarpamMmsel u, W U4, 401 3agaHHOM dYacTOoThl f

3HAKOIIEPEMEHHOI0 IIPSAMOYIOJBHOrO cur”ana u, . llpu 3TOM mnpenBapuTeabHO

HautH ammumTtyny U, TpsSMOYrojJbHOTO CUTH&JIA U, , NIPU KOTOPOU BBIXOJHOU

8x 2

CUTHAJI U, WHTErpaTopa umeeT nuiooOpasnyto ¢hopmy ¢ ammautyao U, , paBHOU

8blX

MaKCHMAJIbBHOMY HanpspKeHUro Ha Beixoge OY U =158B.

BbIX . MAX
HaprDKeHHe Ha BBIXOAC HHTCIpPATOpa IIPHU IIOCTOAHHOM BXOJHOM CHIHAJIC
N3MCHACTCA 110 HHHeﬁHOMy 3dKOHY
U_-t
_ &
usmx (t) - T + U@btx (0)’ (1)

u

rae I, =R, - C, — IOCTOSIHHAs BPEMEHU MHTETPUPOBAHUS,

U,,.(0) — HauabHOE HaNpsKEHNWE Ha KOHAEHCATOPE.

[Ipu nepuoguyuecKkoM MPSMOYTOJbHOM BXOJHOM CHUTHAj€ HAMNpsHDKEHUE Ha
BBIXO/I€ MHTErpaTopa UMeeT nuinoolpasnyto ¢popmy ¢ ammmryaoi U, =~ (puc. 2).
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Ugpix 4

N NN\ 7,
NNV

Puc.2. BpemenHsbie muarpaMmbl CUTHAJIOB HHTETpAaTOpa

B peanbHOil cxemMe mHTerparopa BcieacTBue Aperida Hyns OV curHan Ha
BBIXOJIE U OKa3bIBA€TCAd CMEIICHHBIM OTHOCHUTENBHO HyJd. s momydeHus

6blX

CUMMETPUYHOIO CUTHANA U, OTHOCUTENBHO Hyisd npumeMm U, =U U Hauaem

B8blX 6blX . max

aMINIATy Ay IIPAMOYTOJIBHOI'O BXOHOI'O CHI'HAJIa U me HJ'DI HHTCPpBAJIa BPCMCHU tu

(puc.2) moxcrasum B ypaswenue (1): wu, (t)=-U, =-U, . ; t=t =T/2;
U@X = Um ; USbl)C (0) = Unm = Uebzx.max H Torﬂa
4.U, T
U — nm u ’ 2
y @

rae T =1/ f — nepuoj IpsAMOYTOJILHOTO BXOJIHOTO CUTHAIA.

1) caenaTth BbIBOJ (popMyibl koddduimenTa nepenadn nenu oOpaTHOM CBSI3U
pereHepaTuBHOr0 Kommaparopa (puc.7). HapucoBarhb BpeMEHHbBIE JuarpamMMbl
BXOJIHOTO Y BBIXOJHOI'O HANPSPKEHUM B PEreHEpaTUBHOM KOMIIApaTrope, €ClIM Ha
WHBEPTUPYIOIIHNI BXO/1 MOJJaHO CUHYCOUIaJIbHOE HAIPSKEHUE C aMITUTyAou 2.5 B u
gactotoil 500 I'l, a Ha HEMHBEPTUPYIOIIHI - IOCTOSTHHOE OIOPHOE Hampsikenue U, .

[TpenBapUTENIBHO ONPENENNUTD IUPUHY NeTin Tucrepesuca U, =2-U

nop

HaIpsHKEHUE opora cpabaThIBaHMUS.
R3 + R5 6blX . max

=+ EF =1 15 B; £ E — HanipsbkeHue ucTouHuKa nutanus OY.

b

‘ nop

rae U

6blX . max

2. IKcnepumenmanvHoe UCc1e006anue UHEEPMUPYIOUe20 YCUIUMens:
a) coOpaTh cXeMy MHBEPTUPYIOILETO YCUIUTEIS COTJIaCHO puc.3.

R4f
DAl

RP1 — >

o ] () e

R3

Puc.3. [IpuHIMnuanbHas cxeMa HHBEPTUPYIOLLIETO YCUITUTEIS
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Jlist aToro coOpaTh 1enb OTPULATEIBHOW OOpAaTHOM CBS3M MO HANPSLKEHHMIO,
COeMHUB IepeMblukamu THe3na X6 - X7. K mHBepTHpyromeMy BXOIy YCHIINATEIS
(k1emma X4) NOAKIOYUTH MCTOYHUK IMOCTOSHHOTO PETYJIHPYEMOrO HaNpsLKEHHS,
coenuHUB KiemMMbl X3 — X4. HewnBeprupyromuii Bxoj ycwimmtens (rHe3no X12)
3a3€MJIUTh, COCJMHUB NepeMblukaMu kKiieMMmbl X12 — X14. Mexnay raeznamu X4 -
X14 u X10 - X14 noaxII0O9uTh BOIBTMETPHI («MOIyIIh MYyJIETUMETPBI») Ha TIpEIeTe
=20 B g u3MepeHus] HanpsHKEHWM HAa BXOJE W BBIXOJIE YCHIIMTENSA. Y CTAHOBUTH
nepekiaoyatenb SAl B COOTBETCTBYIONIEE TMOJOKEHHE C YYETOM 3aJaHHOTO IO
BapUMaHTy 3HA4YeHUs comnpoTuBieHuss R4. BxiounTh nHUTaHWE  MOIYJA
«OnepaOHHbBIN YCUITUTENDY.

0) CHSATh aMIUTUTYIHYIO XapaKTEPUCTUKY YCUIMTENS Ha MOCTOSHHOM TOKE
U,.=F(U,,) 11d 3aJaHHOrO [0 BapUaHTy CONpPOTUBIICHUS O0OpaTHOH cBsi3u R4,

8blX

UCIIOJIB3Ys cXeMy Ha puc.3. [[1s 3TOro u3MEHSTh OCTOSIHHOE HaIPSKEHUE Ha BXOJIE,
perynupyemoe npu nomouiu norenuuomerpa RP1. Jlannasle 3aHocuTth B Tabnuny. I1o
MOCTPOCHHOM XapaKTePUCTHUKE OTIPENICIIUTD Kod(ppunueHt nepeaaun
MHBEPTUPYIOIIETO YCWIMTEISI M CPaBHUTb €ro C PACUCTHBIM 3HAYCHHUEM,
MOJy4YeHHBIM B | B.

B) CHATH aMIUIUTY/IHBIC XapaKTEPUCTUKH YCHIIMTENS Ha TIEPEMEHHOM TOKE IMpHU
nmoMoIM ocruiuiorpada s Tpex 3HadeHud R4: 3amaHHOro M IByX cocemHux. [{is
ATOTO HEOOXOAUMO MOJAKIIOYUTh «DYHKIIMOHAJIBHBIA T€HEPATOP» MEXKIY KIEeMMaMH
X11 - X14 u coenuHuTh nepemblukod THe3na X4 - X11, OTCOEAMHUB HMCTOYHUK
MOCTOSTHHOTO PETryJIUPYEMOT0 HAaNpSHKEHUST U BOJIBTMETPHI C BXOJla W BBIXOJA

ycunutens (puc.4).
R4f

R1 DAL Ugbix
—L > ™Y
— X
Ugx1 <G> I::I Ry
R3
i

Puc.4. Cxema MHBEPTUIYIOIIETO YCUIUTENS Ul CHATHS AMIUTUTYIHOU
XapaKTEPUCTUKN HA IIEPEMEHHOM TOKE

Jlndg CHATHS 3aBUCUMOCTH OJHOM BEJIIMYMHBI OT JIPYrOM HAI0 HMCHOJIb30BATh
nea kanama ocmmwmiorpaga CH1 uw CH2. Bxox CH2 (Y) ocmwniorpada
nojkiIoyaeTess K Beixony yewiurens (kaemma X10), Bxoq CH1 (X) — k
WHBEPTUPYIOIIEMY BXxoay ycuiurtens (kiemma X4), a kopryc ocmmumiorpada «L» k
X14. Pa3Beptky Jiyda mepekirounTh B mojoxeHue X/Y. YCTaHOBUTh Ha BBIXOC
(YHKIIMOHALHOTO TI'eHepaTopa MEpEeMEHHOE CHHYCOMIAIbHOE HampshkeHue (~)
yactoroil mopsnka 150 I'm. OnpenenuTh 1Mo XapakTepucTUKaM Kod(DPUIIMEHTHI
nepeaayu;

I') CHATHh aMIUIMTYJHO-4YaCTOTHYIO XapakTtepuctuky (AUX) mHBepTHUpYIOIIETO
yeunurens k, =F(f) npu u, =const qia 3ajaHHOro 3HaueHHs R4, ucnomns3ys
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cxeMy Ha puc.4. [[ns 3Toro mepexiroyaTesb pa3BepTKU ocLuuIorpaga yCTaHOBUTh
Ha BpPEMEHHYIO pa3BepTKy. BxomHoW curHam BbIOpaTh TakK, 4TOOBI YCHUIIHMTENb
paboTan Ha JIMHEWMHOM YYacTKE aMIUIUTYJHON XapaKTepUCTUKHU. VI3MEHsAs 4acToTy
CHUHYCOUJAIbHOTO BXOJHOIO CUTHANA U, MOIyJeM «DyHKIIMOHAIBHBIN TEHEPATOPY,

3aMCPATH IIpU IIOMOIIH ocunnﬂorpa(ba aMINIATYyAy BbIXOIHOTI'O CHUTHAJIA U

6blx "

PesynpraTel 3aHocuTh B Tabmuiy. I[loctpouts AUX 1 1o Hell onpenenuTs MOoJoCy
OPOMYyCKaHUS YCUIUTENs ISl KOA(PPUIIMEHTa YaCTOTHBIX HCKAKEHWN Ha BBICOKUX

yacTtorax Mg = \/3 X

1) 3apucoBaTh OCLWLIOTpamMMbl u, (t), (t) nnsa 4actotel 1 kI,

u B8bIX

UCIOJIB3Ysl Ipenyayllylo cxemy u3 ombita 2 r. ®opmy BXonHoro curHana u, (t)

YCTAaHOBUTh B COOTBETCTBHM C TaOiMIed BapuaHToB. OnpenenuTs MacmTaObl IO
BpeMeHHU U ocsiM Y 1 X. O06paboTaTh OCHMILIOTPaMMBbI. BBIKIIOYUTE MOTYJIb.

3. Hccneoosanue unmezpamopa:

a) coOpaTh CXeMy HHTErparopa COIrJacHO pHUC.5, COCIUHUB MEPEMbIUKAMU
kiemmbl X1 u XS5, X2 u X7, X4 u X11, X12 u X14. Mexnay kiemmamu X11 u X14
HOJKIIOUUTh «DYHKIIMOHATBHBIA T€HEpaTop». YCTaHOBUTH Mepekiaodarens SAZ2 B

COOTBeTCTBYIOIHCC TTOJIOKCHUC C y‘{eTOM 3aJaHHOI'O 110 BapI/IaHTy 3HAUYCHUA SMKOCTU
C2;

C2

|
Al
DAl
R1 Ugpix
B o, 10 0 Sy O g P
—» CH1
Upx <G> I::I Ry
R3

1
Puc. 5. [TpuHumMnuaneHas cxema HHTErpaTopa

0) uccienoBaTh pabOTy MHTErpaTOpa B PEXUME T'€HEpaTopa MHUIO00Pa3HOTO
HanpspkeHust (puc.5). g 3toro Ha (QyHKUHMOHAIBHOM TE€HEpPAaTOpe YCTAaHOBUTH
NPSIMOYTOJIPHOE 3HAKOIIEPEMEHHOE HampshDKeHHE ¢ yacTotor f, 3amanHol B Tabmuie
BApUAHTOB, U aMIIMTy10M U, , paccuntanHoi B 1. | B. HanpsbkeHnue Ha Bxoze u, U

BBIXOJIE U, KOHTPOJMPOBATH MPHU MOMOIH ociuiuiorpada, noaxmouns Bxon CH2

ocimiuiorpaga K Beixoxy ycwiutens (kiemma  X10), Bxom CH1 - «k
WHBEPTUPYIOIIEMY BXoay ycunutens (kiemma X4), a kopiyc ocimuiorpada « Ly — k
X14. Ilpu HEOOXOAMMOCTH MOACTPOUTH ammutTyny U, — 3HaKONEepeMEeHHOTro

NPSIMOYTOJILHOTO ~ CUTHAJla TakK, 4YTOObl MUJI00Opa3HBIM  BBIXOJHOW CHUTHAI
MHTErpaTopa CTaJl CAMMETPUYHBIM OTHOCUTEIBHO HYJIs ¢ aMiuarygon U, =U

8blX . max

(puc. 2). 3apucoBarb ocuwiorpammsl u, (¢t) u u,, (t). CpaBHUTH NOJy4YEHHbBIE

6blX

pe3ynbTaThl ¢ pacueroM 1o 3Hayenusm U, , f, U, ;
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B) CHATh U IOCTPOUTH 3aBHUCHUMOCTb AMIUIMTY/bl BXOJHOTO HAIPSDKEHUS OT
gactotel U, =F(f) npu NOCTOSSHHOW aMIUIMTY/AE MUIO00Pa3HOTO HAMpPsLKEHUs

u, =U
oMol ocuuiuiorpada. Pesynbrarsl 3aHocuTh B Tabiuily. [locTpouTh 3aBUCUMOCTD
U, =F(f).BbKIIOUATh NUTAHHE MOYJIS.

UCHONb3ys cxeMy Ha puc.5. Ammmtyasl U, u U, 3aMepATh NpH

6blx.max

4. Hccneooeanue 08yxex0008020 KOMRaApamopa:

a) coOpaTh cXeMy JIByXBXOJIOBOTO KOMITapaTopa puc.6.
DAl

R1 Ugbix
L _—° D > CH2
> CH1 + R3
UBXCGD RP1 + I::I Ry
Uon

-
Puc.6. HpI/IHHHHI/IaHBHaﬂ CXCMa JABYXBXOJOBOI'O KOMIIapaTOpa

JUis  3TOro  WCTOYHHUK  OHNOPHOTO  HANpsDKEHUS  NOJKIIOYUTh K
HeuHBepTupymueMmy Bxoay OV (coenuts nepemblukoil kinemmbl X3 u X12). g
U3MepeHus onopHoro HampsbkeHus U, mexnay kiemmamu X12 m X14 BKIIOYHTH

BOJILTMETP («Moaynb MyasTUMETPOBY») Ha mpenene =20 B. Mexny kiemmamu X11,
X14 noAKIIOYNTH MCTOYHUK BXOJHOTO curHana u, («Moayib (yHKIMOHAJIBHOTO

reHepaTopa») M COCIUHHUTH mepemMblukoil rHe3na X4 u X11. BriarouuTh nutaHue
Moy g «ONepaliMOHHBIN YCUIIUTEIIb.

0) CHATh OCUMJUIOIPaMMbl pabOThl KOMIapaTopa MpU CPAaBHEHUU MMOCTOSTHHOTO
(onopHoro) u nepeMenHoro Hanpspkenuit. J{ist aroro kanan CH2 (Y) ocumstorpada
MOAKIIIOUNUTH K BbIXOJHOW Kiemme X10 omepauunoHHoro ycunutens, a kanain CHI1
(X) — kK BXOAHOMY IepeMEHHOMY HamnpspkeHuIo (kiaemma X4), kopiyc ociiorpada
«l» coemunuth ¢ rHe3moM X14. VYCTaHOBHUTH AaMIUIMTYAYy T[EPEMEHHOTO
CUHYCOMAAIBHOTO HalpspKkeHHsT « DHKIMOHAIIBHOTO TeHepaTopa» Ha ypoBHeE 2.5 B ¢
gactorol 500 I'm M Ha NOpPOTSIKEHHE BCEX ONBITOB HE H3MEHATh.  OmnopHoe
HanpspkeHue U, yCTaHOBUTBH COIVIACHO TaOJMIIE BapHMaHTOB. 3apUCOBATh C 3KpaHa

oculxmnorpa(ba BXOOHOC U, W BBIXOOHOC U HaIIPpSAKCHHA. OHpeI[eJ'II/ITI) MacIITaobI

6blX

mo ocsiM Y u X;

B) CHITh MEPEAATOYHYI0 XapaKTePUCTHKY KOMIAparopa, I[epeKIFOYnB
pasBeptky ocumwiorpada B monoxenue X/Y. 3apucoBarth XapaKTEpPUCTHKY Ha
KaJbKY;

I) CHATb 3aBUCHMOCTh KOd((HIMEHTa 3alOJHEHUS  ITOJOXKHTEIBHBIX
ummynbeoB ¥+ =¢' /T oT BenmuuHBI onopHOTO Hanpskerus: - = f(U, ). 3neck ¢

- TUTEIIBHOCTD TTOJIOKUTENBHBIX UMITYJIbCOB BBIXOJIHOTO HANpsDKCHUS; 1 - MEepUo.
BBIXOJTHOTO HamnpsDKeHHWs Kommaparopa. OmopHOE HampsoKeHHE W3MEHSAThH B
npejenax, KOoTopoe oOecrneunBaeT paboTy Kommaparopa (ot -2.5 mgo 2.5 B).

JlnnTenpHOCTh neproga 7' ¥ IOJOKUTENBHBIX UMITYJIBCOB f, 3aMEpATh 10 SKpaHy
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ociuiorpada, a HampsbkeHue U, - BOJBTMETpOM. VI3MepeHHbIE BETUYMHBI
3aHOCUTH B TaOJUILY.

5. Hccneoosanue pezenepamugnozo KOMRaApamopa ¢ HOIOHCUMETbHOU
oopammnoii ceéazvio (mpuzzepa IlImuoma):
a) co0paTh cXxeMmy JABYXBXOJOBOTO KOMIapaTopa C MOJOXKHUTEIbHON 00paTHOM

CBSI3bIO COTJIACHO pHUcC. 7, coennuHuB kiaeMmbl X10 u X13.

DA1
R1 Ugkix

ll II C D » CH2
R3

+
> CH1

RP1

Ugx CGD + RS
- Uon i’
_ I:I:l R,
-

Puc.7. llpuHuunuanbHas cxema pereHepaTuBHOrO KoMmnaparopa

0) CHATh OCHMJUIOIPaMMbI padOThI KOMIIApATOpa IPHU CPABHEHUU MMOCTOSTHHOTO
(OIOpPHOT0) U MEPEMEHHOTO HAINPSKEHHM, TOBTOPUB MOCIEA0BATEIBHOCTD 1EHCTBUI
.3 O;

B) CHSThH INEPENATOYHBIE XapaKTEPUCTUKU KOMIIapaTopa Ajsl JABYX 3HAuUCHUH
CONpoTUBIEHUN o00patHOil cBsizu (R5) mpu 3a7aHHOM ONOPHOM HAIPSHKEHUHU,
NEPEKIIOYNB  pa3BepTKy ocimuiorpadga B nonoxkenne X/Y. 3apucoath
XapakTEPUCTHUKKM Ha Kanbke. Ormnpeaennts MHApUHY Nemm rucrepesuca U,

NEepPeIaTOYHOM XapaKTepUCTUKUM W clenaTh CpaBHeHHE C pacueroM (m.1 n).
BBIKTI0YUTH MUTAaHUE MOTYJIS;

Conep:xanme oTuera

a) HAMMEHOBAaHUE U 1eJIb PabOTHI;

0) IpUHLMIIMATIbHBIE  DJIEKTPUYECKHE  CXeMbl /Il BBINOJIHEHHBIX
HKCIIEPUMEHTOB, B COOTBETCTBUHM C MHEMOCXEMOI MOKa3aHHOM Ha puc.l;

B) pe3yibTaThl SKCIEPUMEHTAIbHBIX UCCIEIOBAaHUI U MPOBEIEHHBIX IO HUM
pacueToB, IOMEIIEHHBIE B COOTBETCTBYIOIINE TaOJINLIbI;

I') SKCIEPUMEHTAJILHO CHATBIE U MOCTPOCHHBIE XapaKTEPUCTUKH;

1) 00paboTaHHBIE OCIIMIIOTPAMMBI.

€) BBIBOJIBbI 11O padoTe:

— O BIIMSHHMM CONPOTHUBJICHUS OOpaTHON CBS3M Ha KOIPPUUMEHT YCUIICHUS
WHBEPTUPYIOIIETO YCUIIUTENS U €T0 AMIUIUTYAHYIO XapaKTePUCTHUKY;

— O BIUSHUM YacTOThl BXOJHOIO HalpsHKEHUST M E€MKOCTHM KOHJEHcaTopa
OOpaTHOM CBSI3M Ha AaMIUIUTYAy BBIXOJHOTO NHJIO00Pa3HOTO HAIpsDKEHUS B
WHTErpaTope;

— O BIMSHUU CONPOTUBIEHUS B Ienu OOpaTHOM CBSI3M PEreHEepPaTUBHOIO
KOMITIapaTopa Ha €ro NepeaTouHy0 XapaKTepUCTUKY.
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KoHTpoJibHBbIE BOIPOCHI

1. Yto Ha3pIBaeTCs ONEPALUOHHBIM YCUIUTEIEM?

2. KakxoBbl OCHOBHBIE TapaMETPhI ONEPAIIMOHHOTO YCHIIUTENS?

3. Tlouemy omeparyiOHHBIN yCHUIUTENb, BKIIOYEHHbBINH 0€3 00paTHOM CBA3H,
paboTaeT KaK peJICHHBIN 2JIeMEHT?

4. Kakuve nonyuieHds TPUHUMAIOTCA I ONEPAMOHHOTO YCHIIUTENS IMPHU
BBIBOJIC KOO(PDUIIMEHTA YCUIICHUS C PA3TUYHBIMU OOPATHBIMH CBSI3IMU?

5. Jlns dyero nmpuMeHsieTcsa OTpuLaTeNIbHas 0OpaTHasl CBSI3b B YCUIIUTEIAX ?

6. Kakoil 3Hak OyAeT HMMETh BBIXOJHOE HANpSHKEHUE WHBEPTUPYIOLIETO
YCWINTEJIA, €CIIM HA BXOJ MIOJAHO OTPULATEIILHOE HAIIPSHKEHUE?

/. YUto Takoe aMIIUTyAHass M aMIUIMTYAHO-4acTOTHas XapaKTEPUCTUKU
ycunuresns?

8. Kak onpenenutp nojsocy NponycKaHusl yCUIUTENS?

9. HasBaTh CBOICTBA yCHIUTENEH C TIOJOKUTEIBHON 00paTHOM CBSI3BIO.

10. Ha3BaTh CBOMCTBA YCUIUTENCH C OTPHUIIATEILHON OOpaTHOM CBSI3BIO.

11. Kak nosiy4uTh Ha BBIXOAE MHTETPUPYIOLIETO YCHUIIUTENS MUI000pa3HOE
HaIpsKEHHE?

12. Kax onpenensieTcsi IOCTOSITHHAS BpEMEHU HHTETPUPOBAHHUS?

13. Kakoe cOOTHOIIEHHE MODKHO OBITh MEXIY ATUTEIBHOCTHIO MMITYJIbCA,
MOCTYMAIOIIET0 HAa BXOJ HHTETPUPYIOLIETO YCUJIUTENS, U TMOCTOSHHOW BpPEMEHU
UHTETPUPOBAHUS JIs1 TOTO, YTOOBI Ha BBIXOJIE U30€KaTh OIUMOKN UHTETPUPOBAHUS?

14. Yto Ha3pIBaeTCS KOMIIAPATOPOM?

15. 3auem B KOMIIapaTope MPUMEHSETCS MONIOKUTENbHAs 00OpaTHas CBA3b?

16. Kak momy4uTs NEepUOINYECKHE NPSMOYTOJIbHBIE MMITYJIbChl Ha BBIXOZE
KomMmnaparopa?

17. Kak 3aBUCUT BHJ XapakTEepUCTHUKH TE€peJayd pPEreHepaTUBHOTO
KOMITapaTopa OT COMPOTUBIICHUSI OOpATHOM CBS3U?

18. Kak CHATh aMIUIMTYTHYIO XapaKTEPUCTUKY UHBEPTUPYIOLIETO YCHIIUTEIISA
WM KOMIIapaTtopa npy MoMoIly ocuuiuiorpada?

Tabunua BapuaHTOB

VHBepTUpytommii Kommnaparop c
No yeHITeIh Hurerparop HOIOKUTENBHOH
BapHAHTA 0o0paTHOM CBSI3bIO
R,,xOM | ®opma u, | C,, HDd f, T u,,B R;, xOM
1 20 ~ 10 60 1,6 200
2 50 ~ 10 80 -1,6 200
3 100 ~ 10 100 1,4 200
4 150 ~ 10 120 -1,4 200
5 200 ~ 10 140 1,2 200
6 20 ~ 10 160 -1,2 200
7 50 ~ 10 180 1,0 200
8 100 ~ 10 200 -1,0 200
9 150 ~ 10 220 0,8 200
10 200 A~ 10 240 -0,8 200
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11 20 I 6,8 260 1,7 400
12 50 I 6,8 280 -1,7 400
13 100 I 6,8 300 1,5 400
14 150 I 6,8 320 -1,5 400
15 200 I 6,8 340 1,3 400
16 20 ~ 6,8 360 -1,3 400
17 50 ~ 6,8 380 1,1 400
18 100 ~ 6,8 400 -1,1 400
19 150 ~ 6,8 420 0,9 400
20 200 I 6,8 440 -0,9 400
21 100 I 10 150 0,7 200
22 200 ~ 10 250 -0,7 200
23 20 ~ 6,8 350 0,6 400
24 50 I 6,8 450 -0,6 400
[Ipumeuanue:

Jns cTyAEHTOB, TMOJYYMBIIMX TMOJBapUaHT: A — BbIMOJHUTH 1.1 a, 0, B; b -

BBINOIHUTE 11.1 a, O, r; B - BeImosHuTE 1.1 a, 0, 1.

52



JIMTEPATYPA

1. T'ememarn M. B. IlpeoOpa3oBatenpHas TexHuka : Yueb. mocodume. Y. 1 /
HOx.-Ypan. roc. ya-1, Kad. DimekTponpuBoa M aBTOMAaTH3AIMSA IIPOM. YCTAaHOBOK;
IOVpI'Y. - Yenabuuck : MzmarensctBo FOVpI'Y, 2000. - 105,[1] c.: mn.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&Kkey=000198763

2. T'opbaueB I'. H. [IpombIiuieHHass 3I€KTPOHUKA © Y4eO. IJs SHEpT. CHell.
By30B / [Tox pen. B. A. JlaGynmoBa. - M. : Dueproatomusnar, 1988. - 319,[1] c.: u.

3. I'yces B. TI'. DOnekrtponuka : VYueb. mocobue mis HpuOOPOCTPOUT.
CIIEIUAIBHOCTEH BY30B. - 2-€ u31l., mepepad. u gom.. - M. : Beicias mkona, 1991. -
621,[1] c.: un.

4. 3abpomun HO. C. IlpomblnuieHHass 3J€KTpOHHMKA : ydel. mocoOue s
DHEpPreT. W AJEeKTpoMexaH. cneruanbHoctel By3oB / FO. C. 3abponuHn. - 2-¢ u3m.,
crep.. - M. : AnbsuC, 2013. - 495, [1] c.: un.

5. DnekTpoTexHuka : yued. mocodwue : B 3 ku.. Ka. 2 / 1O. I1. I'anumaukos, A.
JI. lectakoB, M. B. I'enbman u ap.; noxa pexa. I1. A. byreipuna u np.; FOx.-Ypan.
roc. yH-T, Mock. sHepreT. uH-T (T€XH. YH-T). - YensOunck ; M. : N3gaTenncTBO
HOVYpI'Y, 2004. - 709, [1] c.: ui.

53



		2024-03-05T14:57:34+0500
	ФГАОУ ВО "ЮУРГУ (НИУ)"
	Я подтверждаю точность и целостность этого документа




